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Abstract 
 Adolescence is a critical developmental stage where the health behaviors and 
choices that adolescents make have the potential to affect their long-term health and well-
being (Centers for Disease Control and Prevention, 2014). This dissertation contributes 
three distinct studies on the contextual influences that shape adolescents’ health 
behaviors. The first study, "The Role of Psychosocial Conditions on Sexually 
Transmitted Infection (STI) Risk among U.S. Young Adults," grounded in life course and 
syndemics theory, utilized logistic regressions to examine the role of co-occurring 
psychosocial conditions (childhood sexual abuse and physical abuse; depression and 
illicit drug use in adolescence) on STI infection (chlamydia and trichomoniasis) and 
sexual risk behaviors among U.S. young adults. Multiple co-occurring psychosocial 
conditions had an additive effect on sexual risk behaviors but no effect was observed on 
STIs.  
 The second study, "Sexually Transmitted Infections and Neighborhood Poverty: 
The Role of Individual Resilience and Social Connectedness," utilized resilience and 
ecological systems theory, and logistic regressions to test if individual resilience and 
social connectedness (maternal, peer, and school) moderate the association between 
concentrated neighborhood poverty and STIs (chlamydia and trichomoniasis) among U.S. 
young adults.  The study's main finding is that youth who reported more school 
connectedness and lived in high concentrated poverty in adolescence were less likely to 
test positive for chlamydia but were more likely to test positive for trichomoniasis. 
 Utilizing a similar framework, "Sleeping in a Digital World: The Role of 
Excessive Media Use on Sleep Inadequacy Among U.S. Adolescents," examined family 
and neighborhood determinants that shape adolescent sleep behaviors. Grounded in the 
ecological systems theory and social learning theory, logistic regressions, stratified by 
age (aged 10-12 vs. 13-17), were used to examine the associations between excessive 
media use and sleep inadequacy. The study found that among older adolescents, sleep 
inadequacy was associated with excessive computer use. Older adolescents who watched 
television excessively and had media present in the bedroom were more likely to be sleep 
inadequate. Together, these three studies shed light on the different contextual 
environments in which adolescents experience health risks and resilience and will help to 
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CHAPTER I: DISSERTATION INTRODUCTION 
Problem Statement: Adolescent Health 
  In the last fifty years, adolescent health has been recognized as a national public 
health priority in the United States (U.S). According to the 2010 U.S. Census, there are 
over 64 million adolescents and young adults, ages 10 to 24, living in the U.S. (Blum & 
Qureshi, 2011; United States Census Bureau, 2010). The health behaviors and life style 
patterns established during this important developmental stage can endure into adulthood 
and pose numerous challenges to the U.S. healthcare system (Aratani, Schwarz, & 
Skinner, 2011; Blum, Bastos, Kabiru, & Le, 2012; Park, Scott, Adams, Brindis, & Irwin, 
2014; Sawyer, Afifi, Bearinger, Blakemore, Dick, Ezech & Patton, 2012). The seminal 
study by Hedberg, Bracken and Stashwich (1999) on the long-term economic costs of 
adolescent health estimated the annual cost of preventable adolescent morbidities at $700 
billion in 1998 (Hedberg, Bracken, & Stashwick, 1999). These projections translated to 
healthcare costs today are believed to be as much as $968 billion (Aratani et al., 2011; 
Blum & Qureshi, 2011; National Association of Social Workers, 2012). These 
projections include the long-term impact of adolescent morbidities and the wide range of 
societal (e.g. adolescent pregnancy and childbirth) and indirect costs (e.g. value of lost 
work productivity) (Hedberg et al., 1999). The economic benefits of investing in 
preventive services have also been documented. It has been estimated that increasing the 
utilization of preventive services by the general population could result in as much as 
$3.7 billion in national personal healthcare savings (Maciosek, Coffield, Flottemesch, 
Edwards, & Solberg, 2010). Although cost-benefit studies on adolescent health are 
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limited, overall current knowledge supports the cost-effectiveness of investing in 
adolescent health and preventive services.  
 The major causes of adolescent mortality and morbidity are largely preventable. 
The most common causes of adolescent mortality are: 1) unintentional injury, largely due 
to motor vehicle use; and 2) violence as a result of homicide, assault and other forms of 
victimization (Blum et al., 2012; Blum & Qureshi, 2011). The major causes of adolescent 
morbidity are: 1) substance use, including tobacco, alcohol use, and illicit drug use; 2) 
sexual and reproductive health including sexually transmitted infections (STI) and 
pregnancy; and 3) overweight/obesity (Blum et al., 2012; Blum & Qureshi, 2011; 
National Association of Social Workers, 2012; Park et al., 2014; Sawyer et al., 2012). 
Other emerging issues among adolescents and young adults include racial/ethnic and 
socio-economic health disparities, sleep health, social media, and media use (Adler & 
Newman, 2002; Hallfors, Iritani, Miller, & Bauer, 2007; Harling, Subramanian, 
Bärnighausen, & Kawachi, 2013; Harris, Gordon-Larsen, Chantala, & Udry, 2006; Park 
et al., 2014; Sawyer et al., 2012; Viner et al., 2012). 
 Efforts to prevent adolescent morbidities necessitate exploration beyond 
biological mechanisms. Within the field of adolescent health, there is growing interest in 
research grounded in ecological and contextual theories such as life course theory, 
ecological systems theory, and the social determinants of health framework (Blum et al., 
2012; Park et al., 2014; Sawyer et al., 2012; Viner et al., 2012). These frameworks have 
been largely adopted by national and state-led governmental agencies (e.g. Centers for 
Disease Control and Prevention), policy makers, and health promotion programs such as 
the Office of Adolescent Health's campaign "Adolescent Health: Think, Act and Grow" 
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(Centers for Disease Control and Prevention, 2014; Park et al., 2014). Thus these entities 
are driving the demand for environmental and contextual studies  to reduce and eliminate 
adolescent health disparities and to inform prevention efforts.    
Dissertation Purpose and Justification 
 In an effort to explore some of these emerging areas, the central aims of this 
dissertation were to explore: (a) how childhood risk factors and adolescent risk behaviors 
cumulatively affect adolescent health; (b) how family, peer, and school contexts enhance 
resiliency for adolescents in poverty; and (c) how neighborhood and family contexts 
affect adolescent health behaviors. This dissertation uses two nationally representative 
datasets and different outcomes to examine each question in detail.  
 To address aim A, using life course theory and syndemics theory, Chapter II 
focuses on the individual and family environment. The study examines the cumulative 
effect of childhood risk factors (childhood exposure to physical abuse and sexual abuse) 
and risk behaviors in young adulthood (illicit drug use and depression) on sexual risk 
behaviors and sexually transmitted infection (STI) risk among U.S. young adults. Shifting 
from a deficit-based approach to a resiliency-based approach, in Chapter III we address 
aim B. We explore family, peer, and school contexts to assess if these factors contribute 
to STI resilience among youth living in areas of concentrated poverty. To address aim C, 
we apply the theoretical framework detailed in Chapter III to another emerging health 
area, adolescent sleep. In Chapter IV, we examined the context of family and 
neighborhood environments, which play critical roles in how adolescents learn and 
develop media use and sleep health behaviors. Together, these studies seek to advance 
adolescent health knowledge and scholarship by shedding light on the context in which 
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adolescents experience health risks and resilience, and may help to inform interventions 
that promote healthy development.   
Chapter II: The Role of Psychosocial Conditions on Sexually Transmitted Infection 
Risk among U.S Young Adults 
 Through the theoretical lens of life course theory and syndemics theory, Chapter 
II explores how individual and family contexts influence adolescent sexual health 
behaviors and sexually transmitted infection outcomes.  
 According to the Centers for Disease Control and Prevention (2013a, 2013b), 
"approximately 20 million new sexually transmitted infections (STIs) occur each year" 
(p. 1). Chlamydia and trichomoniasis are the two most common non-viral STIs and both 
have been associated with various other, concurrent STIs (Allsworth, Ratner, & Peipert, 
2009; Blum & Qureshi, 2011). Young adults (aged 15-24) account for 63% of new 
chlamydia cases and 13% of new trichomoniasis cases and there is also increasing 
evidence of disparities based on race/ethnicity and socio-economic status (SES) (Aral, 
2002; Blum & Qureshi, 2011; Hallfors et al., 2007; Iritani, Ford, Miller, Hallfors, & 
Halpern, 2006). 
 This study was designed based on two contextual theories that have been used in 
previous adolescent health and STI studies. First, life course theory (Elder, 1998), posits 
that human development is a process that occurs over the life span and is informed by an 
individual's interactions with their changing environments. Each developmental stage 
should not be examined in isolation but rather within context, specifically that each 
developmental stage informs each other (Elder, 1998; Johnson, Crosnoe, & Elder, 2011). 
The syndemics theory has been used extensively in previous STI/HIV studies (Singer, 
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1996). The theory holds that socially marginalized groups suffer from health inequalities 
due to the synergistic interaction between co-occurring epidemics and social conditions 
(Singer, Erickson, Bsadiane, Diaz, Ortiz, Abraham, & Nicolaysen, 2006). It is this 
complex interplay that creates a heightened environment of risk, resulting in health 
inequalities (Singer et al., 2006).  
 Previous studies have identified several STI/HIV related syndemics including: 
SAVA syndemic (substance abuse, violence, and AIDS) (Singer, 1996); HIV/AIDS, 
polydrug use, violence, and mental health syndemic (Jie et al., 2012; Mustanski et al., 
2007; Stall et al., 2003); HIV/AIDS, polydrug use, violence, mental health, and sexual 
compulsivity (Parson et al., 2012); and violence, substance use, depression, and STI 
(Senn et al., 2010). The majority of these studies applied the syndemics theory to HIV 
risk among specific high-risk groups, such as men who have sex with men. Two recent 
studies examined syndemic conditions among urban racial/ethnic minority youth and 
young adults. Senn et al. (2010) examined syndemic conditions in a sample of urban 
northwestern sexually transmitted disease (STD) clinic patients. Singer et al. (2006) 
examined syndemic conditions among inner city African American and Puerto Rican 
heterosexual young adults. To the best of the author’s knowledge, there are no previous 
syndemic studies that have assessed the presence of syndemic conditions and their impact 
on sexual risk behaviors and STI acquisition among a nationally representative sample of 
U.S. young adults. 
 The purpose of this study is to examine the independent and additive effects of 
psychosocial conditions on sexual risk behaviors and STI outcomes among sexually 
experienced U.S. young adults (aged 18-27). The study has three research aims. First, 
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determine whether illicit drug use, depression, childhood sexual abuse, and childhood 
physical abuse co-occur to form a “syndemic.” Second, assess the independent 
associations of psychosocial conditions on the likelihood that young adults engage in 
sexual risk behaviors and acquire chlamydia and trichomoniasis. Of the four psychosocial 
conditions, it is hypothesized that respondents that report a prior history of childhood 
physical abuse will be more likely to report engaging in sexual risk behaviors and more 
likely to test positive for STIs. Third, assess if multiple co-occurring psychosocial 
conditions (syndemic count) have an additive effect on sexual risk behaviors and STIs. It 
is hypothesized that respondents that report a higher syndemic count will be more likely 
to report engaging in sexual risk behaviors and more likely to test positive for STIs. It is 
also predicted that Black Non-Hispanics and respondents reporting ≤ 13-15 years of 
education will be more likely to report engaging in sexual risk behaviors and more likely 
to test positive for STIs in comparison to White Non-Hispanics and respondents reporting 
less than 12 years of education.  
 Logistic regressions and incidence rate ratios were used evaluate the independent 
and additive effects of psychosocial conditions on sexual risk behaviors and STI 
outcomes. Data were obtained from the National Longitudinal Study of Adolescent 
Health, Wave III (2001-2002) in-home interviews (N = 14,322) and the final analytical 
sample was n = 9,560. 
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Chapter III: Sexually Transmitted Infections and Neighborhood Poverty: 
The Role of Individual Resilience and Social Connectedness 
 In Chapter III, in response to the demand for contextual studies on adolescent 
health, this study applies resiliency theory and ecological systems theory to examine if 
and how individual resilience and social connectedness moderate the concentrated 
neighborhood poverty and STI association.  
Young adults living in poverty represent one of the most vulnerable populations at 
risk for adverse development and health outcomes, particularly STIs. According to the 
U.S. Census Bureau in 2012, 16.1 million children (under the age 18) were living in 
poverty (DeNavas-Walt, Proctor, & Smith, 2013). Recent studies suggest that youth 
exposed to poverty bear a disproportionate burden of STIs in comparison to youth in 
more socio-economically advantaged neighborhoods. Two recent STI neighborhood 
effect studies that analyzed data from Add Health found that youth living in poverty were 
1.23 times more likely to be diagnosed with chlamydia (Ford & Browning, 2013) and 
1.25 times more likely to be diagnosed with trichomoniasis (Ford & Browning, 2011) 
compared to those in more advantaged neighborhoods. Furthermore, youth living in 
poverty are commonly exposed to multiple risk factors that may exacerbate their STI risk 
(Cubbin, Brindis, Jain, Santelli, & Braveman, 2010; Ford et al., 2005; Harling et al., 
2013; Resnick et al., 1997). 
Ecological systems theory (Bronfenbrenner, 1986) has been used to examine the 
context in which adolescent health risk and resilience occurs. The ecological systems 
theory posits that a child’s development occurs within the context of their environment 
(e.g. family, peers, and school) and the interactions between the child, his/her immediate 
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environment, and the larger social environment (Bronfenbrenner, 1986). Bronfenbrenner 
(1986) defines five environmental systems that have direct influence on a child’s 
development: micro-system, meso-system, exo-system, macro-system, and chrono-
system.  
The first level is the micro-system level, which is the setting where an individual 
lives and includes contexts such as an individual’s family, peers, school, and 
neighborhood. The second level is the meso-system, which includes interactions between 
micro-systems or connections between contexts.  One example of the meso-system is the 
relationship of family experiences to peer experiences. The third level is the exo-system, 
which involves interactions between an individual’s immediate context and a social 
setting where the child is influenced but is not immediately involved. For example, an 
adolescent’s experience at home could be influenced by their parents’ experiences in their 
work environment.  The fourth level is the macro-system, which reflects the culture in 
which an individual lives. This may include socio-economic status, racial/ethnic identity, 
or poverty. The fifth and final level is the chrono-system, which includes the patterning 
of life transitions and environmental events over the life course. One example of a life 
transition may be the divorce of an adolescent’s parents and how this may impact family 
interactions over the course of their life. 
 Resilience theory holds that resilience is a process that occurs in the presence of 
both risks and promotive factors that can produce either a positive outcome, avoid a 
negative outcome, or reduce a negative outcome (Fergus & Zimmerman, 2005; Rew & 
Horner, 2003; Zolkoski & Bullock, 2012). Promotive factors include assets, which are 
internal to the individual (e.g. self-esteem) and promotive resources, which are external 
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factors (e.g. parental support) (Fergus & Zimmerman, 2005). Two types of resilience 
models that have been tested in previous research are compensatory and protective 
models. The compensatory model (direct effect) holds that promotive factors can offset 
the effects of risk factors (Fergus & Zimmerman, 2005). Whereas, the protective model 
(interaction effect), holds that promotive factors interact with risks to lessen their 
negative effect (Fergus & Zimmerman, 2005). 
 Previous studies examining children and adolescents have documented 
relationships between resilience and health behaviors, such as reduced alcohol 
consumption and illicit drug use among young adults (Ali, Dwyer, Vanner, & Lopez, 
2010; Fergus & Zimmerman, 2005; Ostaszewski & Zimmerman, 2006), reduced violent 
behavior among adolescents (Zolkoski & Bullock, 2012), and reduced poly-drug use 
among urban African American adolescents (Ostaszewski & Zimmerman, 2006). 
However, little is known about the relationship between resilience and STIs specifically 
for youth living in poverty.  
  Several protective factors have been found to be associated with reduced risk of 
sexual risk behaviors and STIs. Within the family environment, factors that have been 
found to be protective include: family connectedness, early parent-adolescent 
communication, mother-daughter sexual risk communication, and parental monitoring 
(Hutchinson, 2002; Hutchinson & Montgomery, 2007; Markham et al., 2010). In the 
context of the peer environment, supportive friendships and social support have been 
found to have a buffering impact on sexual risk (Bowleg et al., 2013). In terms of the 
school environment, adolescents who reported a greater sense of school connectedness 
through social support from teachers and peers were also less likely to be at risk for STIs 
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(Markham et al., 2010). However, little is known about how these factors apply to STI 
risk among youth living in poverty.   
The purpose of this study was to explore the role of promotive assets (individual 
resilience) and resources (maternal connectedness, peer connectedness, and school 
connectedness) in moderating the association between neighborhood poverty and STI 
acquisition (risk). The proposed study had three aims. First, assess the nature of the 
association between neighborhood-level concentrated poverty in adolescence and STIs in 
young adulthood (chlamydia and trichomoniasis). Based on previous research, it is 
hypothesized that neighborhood poverty will be associated with chlamydia and 
trichomoniasis. Second, the contribution of individual resilience and domains of social 
connectedness are assessed as potential STI protective predictors. It is hypothesized that 
there will be a protective association for overall resilience. Third, individual resilience 
and domains of social connectedness will be assessed separately to investigate if and how 
they moderate the neighborhood poverty-STI association. It is hypothesized that the 
neighborhood poverty-STI association will be reduced for young adults who report high 
overall resilience, high levels of maternal connectedness, and high levels of school 
connectedness. It is expected that overall resilience will be the strongest moderator in 
comparison to the other domains of connectedness. Finally, it is also predicted that 
females, Black Non-Hispanics, and Hispanics will be at highest risk for STIs, after 
controlling for risk factors and neighborhood characteristics.  
 Logistic regressions were used to test compensatory and protective models of 
adolescent STI resilience. Data were obtained from the National Longitudinal Study of 
Adolescent Health, Wave I in-home interview and contextual data (1994 - 1995) and 
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Wave III in-home interview (2001-2002) (N = 14,322) and the final analytical sample 
was n = 7,382. 
Chapter IV: Sleeping in a Digital World: The Role of Excessive Media Use 
on Sleep Inadequacy Among U.S. Adolescents 
 Another growing area of interest is the impact of excessive media use on sleep 
outcomes among U.S. children (Zimmerman, 2008). The third study applies the 
ecological systems theory and social learning theory to focus on the context of family 
environment to examine what role excessive media use has on sleep behaviors among 
U.S. adolescents.   
 Inadequate sleep is an emerging public health issue and is associated with 
numerous poor health outcomes such as obesity and depression (Cain & Gradisar, 2010; 
Shochat, Cohen-Zion, & Tzischinsky, 2014; Singh & Kenney, 2013). The National Sleep 
Foundation (2014) recommends that children (ages 6-10) should get between 10-11 hours 
and adolescents (ages 11-17) between 8.5 to 9.5 hours of sleep per night for optimal 
development. However, recent studies suggest that U.S. children are not meeting these 
guidelines (Cain & Gradisar, 2010; Shochat et al., 2014; Singh & Kenney, 2013; 
Smaldone, Honig, & Byrne, 2009; Strasburger, Jordan, & Donnerstein, 2010). Analysis 
of National Survey of Children's Health data from 2011-2012 reported prevalence rates 
of inadequate sleep (≤5 days/week of adequate sleep) ranging from 8% for 6-8 year olds 
to 22% among 15-17 year olds (Singh & Kenney, 2013). Inadequate sleep is also 
associated with numerous adverse health consequences, such as obesity, hyperactivity, 
depression, alcohol use, anxiety disorders, motor vehicle accidents, and injuries (Cain & 
Gradisar, 2010; Shochat et al., 2014; Singh & Kenney, 2013). Given the importance of 
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sleep to children's health and well-being, more research is needed to examine the causal 
mechanisms and contextual factors that are contributing to sleep inadequacy of U.S. 
children.  
 Media is a powerful force in children's lives today. However, little is known about 
how media consumption can negatively impact children's health. According to the Kaiser 
Family Foundation's 2008-2009 study on recreational media use, children (ages 8-18) 
spend as much as 7 1/2 hours per day (7 days weeks) consuming non-school related 
media (e.g. watching television or movies, or playing video games) and about 30% of 
that time is spent using multiple devices (Rideout, Foehr, & Roberts, 2010). Excessive 
media use, defined as two or more hours per day of non-educational media use for 
children two years and older, has also been linked to sleep problems, poor academic 
performance, and obesity (American Academy of Pediatrics, 2014; Cain & Gradisar, 
2010; Zimmerman, 2008). Overall, despite increasing evidence on the effect of excessive 
media use on children's sleep, more research is needed to understand the context in which 
these behaviors occur. 
Previous studies have used the ecological systems theory to examine contextual 
factors associated with adolescent sleep health (Owens, 2014; Singh & Kenney, 2013; 
Smaldone, Honig, & Byrne, 2007; Smaldone et al., 2009; Zimmerman, 2008). The 
ecological systems theory posits that a child’s development occurs within the context of 
their environment (e.g. family, peers, and school) and is affected by the interactions 
between the child, their immediate environment, and the larger social environment 
(Bronfenbrenner, 1986). For this study, ecological systems theory was used to guide the 
design and selection of study variables. Guided by theory and previous studies, this study 
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examined the individual, family, and neighborhood determinants associated with 
inadequate sleep among adolescents.   
Previous studies have also used the social learning theory to examine how media 
consumption behaviors develop. The theory holds that people learn from one another 
through observation, imitation, and modeling (Bandura, 1977). Applied to media-sleep 
research, families are instrumental in modeling behaviors, managing and monitoring 
access to media, and providing family routines and environments that are conducive to 
sleep (Salmon, Timperio, Telford, Carver, & Crawford, 2005). For this study, social 
learning theory was used to guide the selection of study variables within the family 
environment that could influence media use and sleep behaviors of adolescents.  
 This study utilizes ecological systems theory (Bronfenbrenner, 1986) and social 
learning theory (Bandura, 1977) to examine the role of excessive media use on sleep 
inadequacy among U.S. adolescents (ages 10-17) and their associated family and 
neighborhood determinants. Using this framework we examine adolescents within their 
sleep environments, focusing on the family and neighborhood context. The study has five 
research aims. First, we estimate the prevalence of sleep inadequacy by child-level 
demographics, parental demographics, and household characteristics. Second, we assess 
the differences in sleep inadequacy by gender, age, race/ethnicity, and household poverty 
level.  It is hypothesized that males, Black Non-Hispanics, families with incomes more 
than 200% of the federal poverty line, single mother headed households, and employed 
parents will report a higher likelihood of inadequate sleep in comparison to their 
counterparts. Third, we examine the independent influence of excessive media use on the 
likelihood of sleep inadequacy adjusted for individual, household characteristics, child's 
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health behaviors, family context, and neighborhood context. It is hypothesized that higher 
levels of television use (> 2 hours/day) and computer use (> 2 hours/day) will be 
associated with inadequate sleep after adjusting for demographics, health behaviors, 
family context, and neighborhood context. Fourth, we assess if the presence of media in 
the bedroom and parental limitations of media use were moderators of the excessive 
media use-inadequate sleep association. It is hypothesized that children reporting excess 
media use (>2 hours/day) and having media present in the bedroom will have a higher 
likelihood of reporting inadequate sleep. It is also hypothesized that children who live in 
households with parental controls will be less likely to report inadequate sleep. Finally, 
we assess the intervening mechanisms that may explain the media use and inadequate 
sleep association. 
 Data were obtained from the National Survey of Children's Health (NSCH) 2011 
(N = 95, 677). Forward step-wise logistic regressions, stratified by age group (aged 10-12 
vs. 13-17), were used to examine the associations between excessive media use and sleep 
inadequacy while moderation effects of media presence in the bedroom and parental 
media control were also considered.  This study focused on adolescents aged 10-17 due 
to the availability of sleep and body mass index (BMI) data for this age group. 
Respondents were excluded for missing values for sleep (439), television use (185), 
computer use (356) or incomplete data on other covariates of interest (4,000). The final 
analytical sample included 40,329 adolescents, aged 10-17. 
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Chapter V: Dissertation Conclusion  
 Given the broad and complex nature in which contextual environments impact 
adolescent health, no one study could adequately reflect this phenomenon. This 
dissertation seeks to respond to emerging health and theoretical trends within the field 
and contribute three contextual studies on adolescent health. Overall, to improve the 
health and well-being of adolescents and young adults, collective action is required in 
adolescent medicine, prevention, research, and infrastructure development (Park et al., 
2014). In this concluding chapter, a brief summary of the major findings of each study, 
the contributions to adolescent health research, and the implications for policy and 
practice are discussed. 
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CHAPTER II: THE ROLE OF PSYCHOSOCIAL CONDITIONS ON SEXUALLY 
TRANSMITTED INFECTION RISK AMONG U.S. YOUNG ADULTS 
According to the Centers for Disease Control and Prevention (2013a, 2013b), 
"approximately 20 million new sexually transmitted infections (STIs) occur each year" 
(p. 1). Chlamydia and trichomoniasis are the two most common non-viral STIs. 
Undiagnosed and untreated chlamydia and trichomoniasis can lead to serious health 
consequences such as adverse pregnancy outcomes and amplified HIV risk (Centers for 
Disease Control and Prevention, 2013b). Adolescents and young adults account for 25% 
of the sexually experienced population in the U.S., yet young adults (aged 15-24) account 
for 63% of new chlamydia cases and 13% of new trichomoniasis cases (Eaton et al., 
2012; Ford & Browning, 2011; Miller et al., 2004; Sutton et al., 2007). There is also 
increasing evidence of racial/ethnic and socio-economic disparities in STI prevalence 
with racial/ethnic minorities (e.g. Black Non-Hispanic and Hispanics) and lower socio-
economic groups at greater risk (Aral, 2002; Hallfors, Iritani, Miller, & Bauer, 2007; 
Iritani, Ford, Miller, Hallfors, & Halpern, 2006). 
 Previous studies examining STIs among U.S. young adults utilized various 
contextual theories such as life course theory and the syndemics theory (Cubbin, Brindis, 
Jain, Santelli, & Braveman, 2010; Elder, 1998; Ford & Browning, 2013; Singer, 1996). 
Life course theory (Elder, 1998), posits that human development is a process that occurs 
over the life span and informed by an individual's interactions within their changing 
environments. Each developmental stage should not be examined in isolation but rather 
within context, specifically that each developmental stage informs another (Elder, 1998; 
Johnson, Crosnoe, & Elder, 2011). The syndemics theory has been used extensively in 
previous STI/HIV studies (Singer, 1996). The theory holds that socially marginalized 
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groups suffer from health inequalities due to the synergistic interaction between co-
occurring epidemics and social conditions (Singer, Erickson, Bsadiane, Diaz, Ortiz, 
Abraham & Nicolaysen, 2006).  
Previous studies have identified several STI/HIV related syndemics (Mustanski, 
Garofalo, Herrick, & Donenberg, 2007; Parsons, Grov, & Golub, 2012; Senn, Carey, & 
Vanable, 2010; Singer, 1996; Stall et al., 2003), primarily among populations at high-risk 
for HIV, and found that psychosocial conditions such as violence, depression, and drug 
use have an additive effect on sexual risk practices and STI/HIV incidence. Many of 
these same psychosocial conditions have been observed among the general population of 
U.S. young adults, yet little is known about the conditions experienced by this population 
(Adimora & Schoenbach, 2005; Aral, 2002). 
Previous studies have demonstrated that STI prevalence among U.S. young adults 
is associated with numerous social, behavioral, and contextual factors that occur 
throughout the life course (Ellickson, Collins, Bogart, Klein, & Taylor, 2005; Ford et al., 
2005; Halpern et al., 2004). Drug use has been found to be a significant risk factor for 
sexual risk behaviors and STIs (Chen, Thompson, & Morrison-Beedy, 2010). Several 
recent studies have found associations between depression/depressive symptoms and 
sexual risk behaviors and STI outcomes (Seth, Raiji, DiClemente, Wingood, & Rose, 
2009; Khan et al., 2009). In addition, factors such as exposure to violence through 
childhood physical abuse and sexual abuse have been found to be associated with an 
increased likelihood of engaging in sexual risk behaviors and STI outcomes (Buffardi, 
Thomas, Holmes, & Manhart, 2008; Huang et al., 2011). Although multiple social, 
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cultural, and behavioral factors are associated with STI risk in this population, little is 
known about the additive impact of these factors (Ellickson et al., 2005). 
Building upon prior work, the purpose of this study was to examine the 
independent and additive effects of psychosocial conditions on sexual risk behaviors and 
STI outcomes among sexually experienced U.S. young adults (aged 18-27). The study 
aims were: first, determine whether illicit drug use, depression, childhood sexual abuse, 
and childhood physical abuse co-occurred to form a “syndemic”; and second, assess the 
independent associations of psychosocial conditions on the likelihood young adults 
engaged in sexual risk behaviors and acquired chlamydia and trichomoniasis; and third, 
assess if multiple co-occurring psychosocial conditions (syndemic count) had an additive 
effect on sexual risk behaviors and STIs.  
Methods 
Study Design 
 The National Longitudinal Study of Adolescent Health (Add Health) is a 
longitudinal study of U.S. adolescents in 7th through 12th grade enrollment rosters during 
the 1994-1995 academic year (Harris et al., 2009). A sample of 52 middle schools and 80 
high schools from the U.S. were selected via unequal probability selection. The study’s 
design incorporated systematic sampling methods and implicit stratification with respect 
to U.S. region, urbanicity, school size, school type, and ethnicity (Harris et al., 2009).  
Participants 
  Data from Add Health wave III (August 2001 to April 2002) in-home interview 
(restricted dataset) were analyzed for this study (Harris et al., 2009). A total of 15,197 
respondents completed wave III surveys. We excluded 875 for missing cross-sectional 
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sampling weights. Respondents were excluded for: (1) identifying as sexually in-
experienced at wave III, defined as having no prior history of engaging in vaginal sex 
(1,845 respondents); (2) not having available STI results either for refusing testing or 
unavailable results (e.g. lab error) (1,479 respondents); and (3) missing covariate data 
(1,438 respondents). The final analytical sample consisted of 9,560 young adults, aged 
18-27 years old. This study was approved by the Boston College Institutional Review 
Board.   
Measures 
 The selection of study measures was guided by theory and previous studies 
(Ajzen, 1991; Mustanski et al., 2007; Parsons et al., 2012; Singer, 1996; Stall et al., 
2003). All measures were collected during Wave III, except for respondents’ biological 
sex and birth date which were carried over from Wave I and Wave II (Harris et al., 2009). 
The main dependent variables of interest were sexually transmitted infections, 
defined as a positive result from urine-based assays tests for chlamydia trachomatis 
(chlamydia) and trichomonas vaginalis (trichomoniasis). Preliminary analyses explored 
both STI biological markers and self-reported measures of past STI diagnoses. None of 
the preliminary results differed substantially and biological measures were selected based 
on support for these measures as more objective in comparison to self-reporting (Iritani et 
al., 2006). 
Psychosocial Conditions. Psychosocial conditions were selected as contextual 
conditions to current STI outcomes and were the main independent variables of interest. 
Illicit drug use was defined as using any illicit drugs either since 1995 or one-year prior 
to the data collection period (2001-2002) (Huang et al., 2011). Depression in young 
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adulthood was measured using a modified 9-item version of the Center for Epidemiologic 
Studies Depression Scale (Radloff & Radloff, 1977). Scores ranged from 0-27 with a cut-
point of 10 indicating major depression for both genders (Khan et al., 2009). Childhood 
physical abuse was measured by participants’ self-report that they had been slapped, hit, 
or kicked by a parent or adult caregiver three times or more (Dube et al., 2003; Harris et 
al., 2009; Huang et al., 2011). Childhood sexual abuse was measured by respondents' 
self-report of one of more incidents of being touched in a sexual manner, forced to touch 
an adult in a sexual manner, or forced to have sexual relations (Harris et al., 2009; Huang 
et al., 2011). An additive syndemic variable was created to measure the number of 
psychosocial conditions (range: 0-4) indicated by survey respondents (illicit drug use, 
depression, childhood sexual abuse, and childhood physical abuse) (Mustanski et al., 
2007; Senn et al., 2010; Singer, 1996; Stall et al., 2003).  
Sexual Risk Behaviors. Sexual risk behaviors were selected as proximal risk 
factors to current STI based on theory and previous studies, and were measured by 
dichotomous variables for the following: ever paid for sex; ever been paid for sex; prior 
sex with a known IV drug user; and early sexual debut (defined as first sexual intercourse 
at age 14 or younger) (Buhi, Goodson, Neilands, & Blunt, 2011; Hallfors et al., 2007; 
Singer, 1996). Total number of lifetime sexual partners was measured as a continuous 
measure. Responses ranged from 1 to 50 lifetime sexual partners.  
Subject and Household Characteristics. Subject characteristics that were 
considered in the analyses included gender, race/ethnicity, age (in years), marital status, 
school enrollment status, any reported STIs in the previous 12 months, and condom use 
in previous 12 months. Socio-economic status (SES) was measured using highest level of 
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education completed, economic hardship (Harris et al., 2009), and housing insecurity 
(Buffardi et al., 2008).  
Statistical Analyses 
 The analyses for this study were guided by previous studies and the theoretical 
framework of life course theory and the syndemics theory (Elder, 1998; Jie, Ciyong, 
Xueqing, Hui, & Lingyao, 2012; Mustanski et al., 2007; Parsons et al., 2012; Stall et al., 
2003). First, prevalence rates and chi-squares were used to describe the study population. 
Second, in order to determine if these conditions co-occur to form a “syndemic” bivariate 
odds ratios were completed for each pair of psychosocial conditions. Third, to investigate 
the context that may cause the clustering of psychosocial conditions, the independent 
associations of psychosocial conditions on sexual risk behaviors and STI outcomes were 
examined, while controlling for subject demographics. Fourth, we examined the 
associations between the syndemic count (number of psychosocial conditions) on sexual 
risk behaviors and STIs, while controlling for subject demographics, logistic regression 
and incidence rate ratios were tested.  
 Analyses were completed using Stata SE 13 (Stata Statistical Software: Release 
13., 2013). Stata survey commands and survey weights were used to account for the 
complex survey design and correct effects related to sampling, design, clustering, strata, 
and geographic region. Stata's "subpop" command was used to correct variance 
estimation since the analyses were restricted to adolescents with complete data for 
chlamydia biological markers, trichomoniasis biological markers, and other covariates of 
interest. Pseudo-maximum likelihood estimation was used to estimate the model’s 
parameters and standard errors for complex survey data. The significance level for all 
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multivariate models was set to p < .01 to adjust for multiple comparisons and control for 
Type I error (Bender & Lange, 2001; MacDonald & Gardner, 2000). Post-hoc analyses 
stratified the final models by gender (Aims 2 and 3) and results were similar (Appendix 
A). 
Results 
Characteristics of Sample 
 Characteristics of the analytical sample are presented in Table 1 and Table 2. 
Survey respondents ranged in age from 18-27 years (M = 22.0, SE = 1.7). The largest 
racial/ethnic groups were White Non-Hispanic (69.9%) followed by Black Non-Hispanic 
(16.2%) and Hispanic (9.98%). The STI prevalence rates were 5.0% for biologically 
confirmed chlamydia and 2.6% for biologically confirmed trichomoniasis. For 
psychosocial conditions, illicit drug use (53.0%) was the most common followed by 
childhood physical abuse (14.4%), depression (11.2%), and childhood sexual abuse 
(4.58%).  
Bivariate Analyses of Psychosocial Conditions, Sexual Risk Behaviors, and STIs  
 Table 3 presents bivariate odds ratios that examined if psychosocial conditions 
clustered to form a syndemic (Aim 1). Four out of the six possible associations were 
significantly associated. Childhood physical abuse was associated with depression, illicit 




Multivariate Analyses of Psychosocial Conditions on Sexual Risk Behaviors and STI 
Status  
Table 4 presents the results from seven multivariate models that examined the 
independent associations between psychosocial conditions on sexual risk behaviors and 
current STI, while controlling for subject demographics (Aim 2). Out of the four 
psychosocial conditions, illicit drug use and childhood sexual abuse were the strongest 
risk factors for sexual risk behaviors. Illicit drug use was significantly associated with 
prior sex with a known IV drug user (Odds ratio[OR] = 2.36, 95% Confidence Interval 
[CI]= [1.45, 3.86],  p ≤ 0.001), number of sex partners (Incidence Rate Ratios[IRR] = 
1.54, 95% CI = [1.43, 1.65],  p ≤ 0.01), and early sexual debut (OR = 1.45, 95% CI = 
[1.20, 1.75], p ≤ 0.001). Childhood sexual abuse was a risk factor for whether the subject 
ever paid for sex (OR = 2.53, 95% CI = [1.38, 4.61], p = 0.003) and early sexual debut 
(OR, 1.63, 95% CI = [1.24, 2.13], p ≤ 0.001). Depression was a risk factor for ever 
paying for sex (OR = 2.19, 95% CI = [1.39, 3.47], p ≤ 0.001). We did not find childhood 
physical abuse to be a significant predictor for any of the five sexual risk behaviors 
studied.  Several demographic characteristics were found to be significant risk factors for 
engaging in sexual risk behaviors. Identifying as Black Non-Hispanic was most strongly 
associated with three sexual risk behaviors including ever paid for sex (OR = 3.18, 95% 
CI = [2.01, 5.03], p ≤ 0.001), ever been paid for sex (OR = 4.99, 95% CI = [3.24, 7.70], p 
≤ 0.001), and early sexual debut (OR = 1.79, 95% CI = [1.48, 2.16], p ≤ 0.001). In 
examining SES indicators, housing insecurity significantly increased the odds that young 
adults would report an early sexual debut (OR = 1.46, 95% CI = [1.15, 1.87], p = .003) 
and their number of sexual partners (OR = 1.22,  95% CI [1.10, 1.34], p ≤ 0.001). 
30 
 
Respondents who reported being employed were less likely to report a prior history of 
sex with an IV drug user (OR = 0.53, 95% CI = [0.34, 0.82], p = .005). 
Next we examined the associations between psychosocial conditions on 
chlamydia and trichomoiasis infections (Table 4). We did not find significant associations 
between all four of the psychosocial conditions and either chlamydia or trichomoniasis 
infection. In examining the socio-demographic factors, race/ethnicity was the strongest 
risk factor for both chlamydia and trichomoniasis infection. For chlamydia infection, 
Non-Hispanic Black adolescents were at greatest risk (OR = 5.82, 95% CI = [3.95, 8.57], 
p ≤ 0.001), followed by Non-Hispanic American Indian/Native American and Hispanic 
adolescents in comparison to their White Non-Hispanic counterparts. Chlamydia was not 
associated with any of the SES indicators. Other risk factors for chlamydia infection 
included identifying as female and co-occurring trichomoniasis infection. For 
trichomoniasis infection, significant risk factors were identifying as female, Black Non-
Hispanic adolescents (OR = 3.85, 95% CI = [2.43, 6.11], p ≤ 0.001), economic hardship 
(OR = 1.77,  95% CI = [1.14, 2.74], p ≤ 0.01), and co-occurring chlamydia infection. 
Protective factors for trichomoniasis infection were identifying as married and greater 
than 16 years of education in comparison to respondents that identified as never married 
and reported less than 12 years of education.  
The Effect of Multiple Psychosocial Conditions on Sexual Risk Behaviors and STI 
Table 5 presents results from multivariate models that examined the associations 
between the syndemic count (number of psychosocial conditions) and sexual risk 
behaviors and STIs while controlling for demographics (Aim 3). Across models, the 
syndemic count was a significant risk factor for four out of the five sexual risk behaviors 
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except "ever been paid to have sex," which was only marginally significant (p ≤ 0.05). 
The syndemic count had the highest odds ratios for sexual risk behaviors "ever paid 
someone to have sex" (OR = 1.56, 95% CI = [1.20, 2.02], p ≤ 0.001) and "previous sex 
with a known IV drug user" (OR = 1.54, 95% CI = [1.23, 1.93], p ≤ 0.001). For STI 
outcomes, we did not find associations between the syndemic count and chlamydia or 
trichomoniasis infection.  
Discussion 
 Through the theoretical lens of the syndemics theory, this study examined the role 
of psychosocial conditions on the sexual risk behaviors and STI outcomes among a 
nationally representative sample of sexually experienced young adults. First, we found 
some evidence of inter-relationships between psychosocial conditions, specifically 
childhood physical abuse was a significant risk factor for childhood sexual abuse, 
depression, and illicit drug use. Second, psychosocial conditions were independently 
associated with four out of the five sexual risk behaviors (paid someone to have sex, prior 
sex with a known IV drug user, early sexual debut, and number of sex partners) but were 
not independently associated with chlamydia or trichomoniasis infection.  Finally, 
multiple co-occurring psychosocial conditions had an additive effect on four out of the 
five sexual risk behaviors (paid someone to have sex, prior sex with a known IV drug 
user, early sexual debut, and number of sex partners) but did not have an additive effect 
on chlamydia or trichomoniasis infection.  
Inter-relationships Between Psychosocial Conditions 
Our analysis found some evidence of inter-relationships but not all were related, 
which is counter to previous STI/HIV syndemic studies. The dissimilar findings may be 
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partially explained by the differences in the samples studied and the comparatively higher 
prevalence rates of psychosocial conditions. Senn and colleagues (2010) examined an 
urban STD clinic sample known to be at higher risk for STI/HIV and had higher rates of 
depression (34%) and childhood sexual abuse (50%). Ellickson and colleagues (2005) 
examined a cohort of young adults from West Coast communities and 56% were 
classified as having moderate sexual risk for HIV "defined as having either multiple 
sexual partners or unprotected vaginal or anal sex in the past year" (p. 403).  
Psychosocial Conditions on Sexual Risk Behaviors and STIs 
We then examined the independent and additive effects of psychosocial 
conditions on sexual risk behaviors. In our analysis, we found that overall psychosocial 
conditions demonstrated independent and additive effects on four out of the five sexual 
risk behaviors, which is consistent with previous STI syndemic studies (Jie et al., 2012; 
Mustanski et al., 2007; Senn et al., 2010; Stall et al., 2003). Previous studies documented 
similar findings among samples at high-risk for STIs, such as STD clinic samples (Senn 
et al., 2010) or community samples of young men who have sex with men (Mustanski et 
al., 2007; Parsons et al., 2012; Stall et al., 2003). Our study contributes to previous work, 
by documenting these associations using a nationally representative sample of sexually 
experienced young adults. Further, our findings are consistent with sexual behavioral 
theories, such as the theory of planned behavior, which hold that psychosocial conditions 
serve as antecedents to sexual risk behaviors rather than current STI outcomes (Ajzen, 
1991).  
In our study, we did not observe psychosocial conditions to have independent 
effects or additive effects on chlamydia or trichomoniasis infection, which is counter to 
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previous studies (Jie et al., 2012; Mustanski et al., 2007; Senn et al., 2010; Stall et al., 
2003). The difference in findings may be partially explained by several factors. First, our 
study had low prevalence rates for chlamydia (5%) and trichomoniasis (2.6%), which 
could have impacted the study's analytical power (King & Zeng, 2001; Senn et al., 2010; 
Singer, 1996; Stall et al., 2003). Second, other studies that examined Add Health data 
utilized different measures of STI including combined STI biomarkers (chlamydia, 
trichomoniasis, and gonorrhea), combined biomarkers and self-reported data, or any self-
reported STI (Khan et al., 2009; Wight et al., 2005). Third, the study sample was not 
defined as a sample at high-risk for STIs, such as STD clinic samples, and thus may not 
be members of high-risk sexual networks (Rothenberg et al., 1998; Senn et al., 2010). 
Previous studies have utilized the sexual network concept to explain STI related 
disparities, emphasizing that one’s level of STI risk is determined not only by one's 
individual risk behaviors but by the behaviors of their sexual partners (e.g. concurrent 
partnerships) (Adimora & Schoenbach, 2005; Rothenberg et al., 1998). Fourth, the 
difference in findings could be that for the sample studied, there are more proximal risk 
factors that were not evaluated in this study that may be better predictors of STI risk for 
this population, such age of sexual partners and sexual partnership concurrency  (Morris, 
Kurth, Hamilton, Moody, & Wakefield, 2009).  
Finally, consistent with the syndemics theory racial/ethnic identity and SES 
indicators were used as proxies for social inequality. The present study found evidence of 
racial/ethnic disparities in sexual risk behaviors and current STI outcomes. Black Non-
Hispanic young adults had a higher likelihood of acquiring chlamydia and trichomoniasis 
compared to White Non-Hispanics, which is supported by numerous studies (Aral, 2002; 
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Harris, Gordon-Larsen, Chantala, & Udry, 2006). However, there was little evidence of 
SES disparities (e.g. housing insecurity) in sexual risk behaviors and current STI, which 
is counter to previous studies (Hallfors et al., 2007; Harris et al., 2006).  
This study had some limitations. First, the study utilized single survey items, 
which pose issues of weakness in reliability and validity of the constructs within 
syndemic theory (Singer, 1996; Stall et al., 2003). Second, respondents were asked to 
self-report on exposure variables such as sexual risk behaviors, which can present issues 
of under-reporting due to social desirability bias (Leong & Austin, 2005). Third, the 
study measures had inconsistent time frames, ranging from childhood exposure to 
violence (before sixth grade) to recent experiences with depression (Buffardi et al., 2008; 
Leong & Austin, 2005). These inconsistent time frames, in addition to the sensitive 
subject matter, pose issues of recall bias and social desirability bias (Leong & Austin, 
2005). Fourth, a limitation of Add Health's design is that sexual risk behaviors were only 
measured for respondents that indicated prior history of vaginal sex (sexually 
experienced), thereby omitting respondents who could potentially be at greater risk for 
STIs (e.g. men who have sex with men) and those who could potentially be at lower risk 
(e.g. respondents who remained abstinent into young adulthood) (Hallfors et al., 2007; 
Halpern et al., 2004). Finally, since the design of the present study was cross-sectional 
the associations may not be causal.  
Implications and Summary 
 Despite the study’s limitations, the results have important implications for both 
practitioners and policy makers. For health professionals, the study’s findings support the 
need for STI risk reduction education that may reduce sexual risk behaviors and STI/HIV 
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(Ellickson et al., 2005). For policy makers, the findings support the need for evidence-
based STI/HIV interventions that take into account the social and environmental 
conditions (e.g. drug use or exposure to violence) that may impact STI outcomes for 
young adults. Two examples of community-level interventions that have been proven to 
be effective for at-risk youth are Real AIDS Prevention Project (Lauby, Smith, Stark, 
Person, & Adams, 2000), which has proven to be effective in increasing condom 
negotiation skills among sexually active women of reproductive age and their male 
partners, and Community PROMISE (CDC AIDS Community Demonstration Projects 
Research Group, 1999), which has proven to be effective in increasing consistent condom 
use among high-risk youth. 
  Future research examining the STI risk environment for sexually experienced 
U.S. young adults should consider several factors. Researchers may consider exploring 
the various STI disease pathways through multi-level analysis, which has the capacity to 
simultaneously estimate the effects of multiple contextual factors on various levels. More 
research is needed to examine how disease pathways are different for populations that are 
disproportionately impacted by STIs, specifically racial/ethnic minorities and lower-SES 
groups. Thus, more research in these areas would also help to facilitate the development 





Demographic Characteristics by Prevalence of Sexually Transmitted Infections among 
U.S. Sexually Experienced Young Adults (n=9,560)a 
Note. Abbreviations: M, mean. SD, standard deviation.  
a Data from the National Longitudinal Study of Adolescent Health Wave III In-home Interview (restricted dataset) (2001-2002) 
b  Weighted number and weighted percentage in sample. 
   
Chlamydia Trichomoniasis 











Prevalence   5.0  2.6  
Demographics       
Gender       
Male 4,330 (49.0) 3.9 0.06 1.7 ≤ 0.01 
Female 5,230 (51.0) 5.0  2.8  
Mean Age (M = 22.0, SD = 1.8)       
positive   21.8 0.68 22.3 ≤ 0.05 
negative   21.9  21.8  
Race/Ethnicity       
White Non-Hispanic 5,449 (69.9) 2.2 ≤ 0.001 1.2 
≤ 
0.001 
Black Non-Hispanic 2,064 (16.2) 13.0  6.7  
American Indian/Native American Non-
Hispanic 84 (0.87) 12.5  2.5  
Asian Non-Hispanic 595 (3.11) 2.4  1.6  
Hispanic 1,368 (9.98) 6.1  2.3  
Marital Status       
never married 7,479 (79.0) 4.9 ≤ 0.01 2.5 ≤ 0.05 
married 1,878 (19.1) 2.9  1.2  
married before not currently married 203 (1.90) 3.9  1.4  
School enrollment status       
not indicated 6,127 (65.4) 5.1 ≤ 0.01 2.6 ≤ 0.05 
indicated 3,433 (34.6) 3.3  1.6  
Highest level of education completed       
< 12 years 1,219 (14.9) 6.9 ≤ 0.001 3.5 ≤ 0.01 
12 years 3,220 (33.7) 5.2  2.6  
13-15 years 3,702 (37.7) 3.6  1.8  
16 years 1,001 (9.55) 2.6  1.4  
> 16 years 418 (4.26) 2.6  0.4  
Employment status       
not employed 2,313 (24.0) 6.0 ≤ 0.01 3.1 ≤ 0.01 
employed 7,247 (76.0) 4.0  2.0  
Economic hardship       
not indicated 8,829 (92.9) 4.2 ≤ 0.001 1.9 
≤ 
0.001 
indicated 731 (7.15) 8.3  6.4  
Housing insecurity       
not indicated 8,451 (88.7) 4.3 0.25 2.3 0.88 
indicated 1,109 (11.3) 5.5  2.2  
Any self-reported STI in previous 12 months       
not indicated 8,607 (90.8) 4.1 ≤ 0.001 2.1 ≤ 0.01 
indicated 953 (9.20) 7.8  3.9  
Condom use in previous 12 months       
not indicated 3,505 (36.9) 4.3 0.63 2.2 0.84 




Syndemic Conditions and Sexual Risk Behaviors by Prevalence of Diagnosed Sexually 
Transmitted Infections among U.S. Young Adults (aged 18-27) (n=9,560) 
 
Note. Abbreviations: M, mean. SD, standard deviation.  
a Data from the National Longitudinal Study of Adolescent Health Wave III In-home Interview (restricted dataset) (2001-2002) 
b  Weighted number and percentage in sample. 
   
Chlamydia Trichomoniasis 
  n (%)b 
(n=9,560) 
Prevalence 




with condition  
(n=9,560) 
p-value 
Psychosocial conditions       
Depression       
not indicated 8,432 (88.2) 4.2 ≤ 0.01 2.1 ≤ 0.01 
indicated 1,128 (11.2) 6.3  3.6  
Illicit drug use from 1995-2002       
not indicated 4,791 (47.0) 4.7 0.60 2.6 0.09 
indicated 4,769 (53.0) 4.3  1.9  
Childhood physical abuse       
not indicated 8,108 (85.6) 4.5 0.47 2.2 0.45 
indicated 1,452 (14.4) 4.0  2.6  
Childhood sexual abuse       
not indicated 9,108 (95.4) 4.5 0.81 2.2 0.27 
indicated 452 (4.58) 4.2  3.3  
Mean syndemic count  (M=0.82, SD=0.80)       
positive   0.84 0.90 0.87 0.60 
negative   0.83  0.83  
Sexual Risk Behaviors       
Early sexual debut       
not indicated 7,884 (82.0) 4.0 ≤ 0.01 2.0 ≤ 0.01 
indicated 1,676 (18.0) 6.4  3.4  
Ever paid someone to have sex       
not indicated 9,317 (97.6) 4.4 0.22 2.2 0.24 
indicated 243 (2.36) 7.1  3.5  
Ever received money in exchange for sex       
not indicated 9,302 (97.3) 4.4 ≤ 0.01 2.1 ≤ 0.001 
indicated 258 (2.70) 8.4  5.8  
Ever had sex with known IV drug user       
not indicated 9,391 (98.2) 4.4 0.53 2.2 0.13 
indicated 169 (1.84) 5.8  4.2  
Mean total number of sexual partners   
(M = 6.3, SD = 7.6)       
positive   8.3 ≤ 0.01 7.3 0.32 





Bivariate Associations Between Psychosocial Conditions (n=9,560)a 
 
Note. Abbreviations: UOR, unadjusted odds ratio. CI, confidence interval.  
a Data from the National Longitudinal Study of Adolescent Health Wave III In-home Interview (restricted dataset) (2001-2002) 
* = p ≤ .01,  ** p ≤ 0.001.  
 
 Outcomes 
Variables Illicit drug use UOR (95% CI) 
Depression 
UOR (95% CI) 
Childhood sexual 
abuse 
UOR (95% CI) 
Childhood physical 
abuse 
UOR (95% CI) 
Illicit drug use 
 
-    
Depression 
 
1.1 (0.9-1.3) -   
Childhood 
sexual abuse 1.2 (0.9-1.5) 2.0 (1.5- 2.8)** -  
Childhood  
physical abuse 1.9 (1.6-2.2)** 1.5 (1.3-1.9)** 3.7 (2.8-4.8)** - 
  































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Adjusted Odds Ratio and Incidence Rate Ratios of Syndemic Count Variable on Sexual 
Risk Behaviors and Sexually Transmitted Infections among Sexually Experienced Young 
Adults Aged 18-27 (n=9,560)a 
Notes: Abbreviations: AOR= adjusted odds ratio; IRR = incidence rate ratio; CI = confidence interval. Weighted adjusted 
logistic regressions and incidence rate ratios were controlled for: sex, age, race/ethnicity, marital status, school enrollment status, 
highest level of education completed, employment status, economic hardship, housing insecurity, any STI in previous 12 month 
period, condom use in past 12 months, sexual risk behaviors and STIs. 
a Data from the National Longitudinal Study of Adolescent Health Wave III In-home Interview (restricted dataset) (2001-2002) 
b Syndemic comprised a count score of the number of psychosocial conditions (illict drug use, depression, childhood sexual 
abuse, childhood physical abuse) self-reported by survey respondents (Range 0-4).  
c Logistic regression is used in the analysis for the outcome variable. 
d Incidence rate ratio regression is used in the analysis for the outcome variable. 








Sexual risk behaviors  
Early sexual debut, AORc    1.25 (1.13-1.39)** 
Ever paid someone to have sex, AORc  1.56 (1.20-2.02)** 
Ever received money in exchange for sex, AORc  1.26 (1.01-1.57) 
Previous sex with a known IV drug user, AORc  1.54 (1.23 - 1.93)** 
Total number of sexual partners, IRRd  1.21 (1.16-1.25)** 
Health outcomes  
Diagnosed chlamydia, AORc  0.98 (0.84-1.14) 
Diagnosed trichomoniasis, AORc  1.12 (0.89-1.40) 
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Appendix A: Post Hoc Analysis For Study 1 
Post-Hoc Analysis 1: Final Full Models Stratified By Gender 
Table A1: Independent associations between psychosocial conditions and sexual risk 
behaviors stratified by gender (n=9,560)a 
 
Table A2: Independent associations between psychosocial conditions and sexually 
transmitted infections stratified by gender (n=9,560)a 
 
Table A3: Independent associations between syndemic count and sexual risk behaviors 
stratified by gender (n=9,560)a 
 
Table A4: Independent associations between syndemic count and sexually transmitted 
infections stratified by gender (n=9,560)a  
  

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Independent Associations Between Psychosocial Conditions and Sexually Transmitted 
Infections Stratified by Gender (n=9,560)a 
 
Notes: Abbreviations: AOR= adjusted odds ratio; CI = confidence interval. All models were controlled for: age, race/ethnicity, 
marital status, school enrollment status, highest level of education completed, employment status, economic hardship, housing 
insecurity, any STI in previous 12 month period, condom use in past 12 months, sexual risk behaviors (early sexual debut, ever 
paid for sex, ever received money for sex, prior sex with a known IV drug user, total number of sex partners) and STIs 
(chlamydia and trichomoniasis). 
a Data from the National Longitudinal Study of Adolescent Health Wave III In-home Interview (2001-2002) 
*  = p ≤ 0.01; ** = p ≤ 0.001. 
 
 Outcomes: Sexually Transmitted Infections 
 Chlamydia Infection,  AORs (95% CI) 
Trichomoniasis Infection,  
AORs (95% CI) 
 Male (n = 4,330) 
Female 
(n = 5,230) 
Male  
(n = 4,287) 
Female 
(n = 5,230) 




    
Depression 0.92 (0.47-1.78) 1.12 (0.70-1.80) 1.60 (0.64-4.00) 1.12 (0.72-1.75) 
Illicit Drug Use 1.46 (1.00-2.15) 0.91 (0.62-1.35) 2.08 (1.08-4.01) 0.69 (0.48-0.97) 
Childhood Physical 
Abuse 0.63 (0.34-1.18) 0.97 (0.65-1.44) 0.60 (0.20-1.76) 1.82 (1.00-3.31) 
Childhood Sexual 

















































































































































































































































































































































































































































































































































































































































































































































Independent Associations Between Syndemic Count and Sexually Transmitted Infections 
Stratified by Gender (n=9,560)a 
 
Notes: Abbreviations: AOR= adjusted odds ratio; IRR = incidence rate ratio; CI = confidence interval. All models were 
controlled for: age, race/ethnicity, marital status, school enrollment status, highest level of education completed, employment 
status, economic hardship, housing insecurity, any STI in previous 12 month period, condom use in past 12 months, sexual risk 
behaviors (early sexual debut, ever paid for sex, ever received money for sex, prior sex with a known IV drug user, total number 
of sex partners) and STIs (chlamydia and trichomoniasis). 
a Data from the National Longitudinal Study of Adolescent Health Wave III In-home Interview (restricted dataset) (2001-2002) 
* = p ≤ 0.01; ** = p ≤ 0.001. 
 Chalymdia Infection, AORs (95% CI) 
Trichomoniasis Infection, AORs 
(95% CI) 
 Male  (n=4,330) 
Female 




(n = 5,230) 




Chapter II References 
Adimora, A. A., & Schoenbach, V. J. (2005). Social context, sexual networks, and racial 
disparities in rates of sexually transmitted infections. Journal of Infectious 
Diseases, 191(Supplement 1), S115–S122. 
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 
Decision Processes, 50(2), 179–211. doi:10.1016/0749-5978(91)90020-T 
Aral, S. O. (2002). Determinants of STD epidemics: Implications for phase appropriate 
intervention strategies. Sexually Transmitted Infections, 78 Suppl 1, i3–13. 
Bender, R., & Lange, S. (2001). Adjusting for multiple testing—when and how? Journal 
of Clinical Epidemiology, 54(4), 343–349. doi:10.1016/S0895-4356(00)00314-0 
Buffardi, A. L., Thomas, K. K., Holmes, K. K., & Manhart, L. E. (2008). Moving 
upstream: Ecosocial and psychosocial correlates of sexually transmitted infections 
among young adults in the United States. American Journal of Public Health, 
98(6), 1128–1136. doi:10.2105/AJPH.2007.120451 
Buhi, E., Goodson, P., Neilands, T., & Blunt, H. (2011). Adolescent sexual abstinence: A 
test of an integrative theoretical framework. Health Education Behavior, 38(1), 
63–79. 
Centers for Disease Control and Prevention AIDS Community Demonstration Projects 
Research Group. (1999). Community-level HIV intervention in 5 cities: Final 
outcome data from the CDC AIDS Community Demonstration Projects. American 
Journal of Public Health, 89(3), 336–345. 
Centers for Disease Control and Prevention. (2013a, February). Incidence, prevalence, 
and cost of sexually transmitted infections in the United States. Atlanta, Georgia. 
Retrieved from http://www.cdc.gov/std/stats/STI-Estimates-Fact-Sheet-Feb-
2013.pdf 
Centers for Disease Control and Prevention. (2013b, March). CDC Fact Sheet: STD 
trends in the United States, 2011 National Data for Chlamydia, Gonorrhea, and 
Syphilis - trends-2011. Atlanta, Georgia. Retrieved from 
http://www.cdc.gov/std/stats11/trends-2011.pdf 
Chen, A. C.-C., Thompson, E. A., & Morrison-Beedy, D. (2010). Multi-system 
influences on adolescent risky sexual behavior. Research in Nursing & Health, 
33(6), 512–527. 
Cubbin, C., Brindis, C. D., Jain, S., Santelli, J., & Braveman, P. (2010). Neighborhood 
poverty, aspirations and expectations, and initiation of sex. Journal of Adolescent 
Health, 47(4), 399–406. doi:10.1016/j.jadohealth.2010.02.010 
47 
  
Dube, S. R., Felitti, V. J., Dong, M., Chapman, D. P., Giles, W. H., & Anda, R. F. (2003). 
Childhood abuse, neglect, and household dysfunction and the risk of illicit drug 
use: The adverse childhood experiences study. Pediatrics, 111(3), 564–572. 
Eaton, D. K., Kann, L., Kinchen, S., Shanklin, S., Flint, K. H., Hawkins, J., … 
Weschsler, H. (2012). Youth risk behavior surveillance --- United States, 2011 
(Morbidity and Mortality Weekly Report). Centers for Disease Control and 
Prevention. Atlanta, Georgia. Retrieved from 
http://www.cdc.gov/mmwr/preview/mmwrhtml/ss5905a1.htm 
Eaton, D. K., Kann, L., Kinchen, S., Shanklin, S., Ross, J., Hawkins, J., … Weschsler, H. 
(2010). Youth risk behavior surveillance --- United States, 2009 (Morbidity and 
Mortality Weekly Report). Centers for Disease Control and Prevention. Atlanta, 
Georgia. Retrieved from 
http://www.cdc.gov/mmwr/preview/mmwrhtml/ss5905a1.htm 
Elder, G. H. (1998). The life course as developmental theory. Child Development, 69(1), 
1–12. 
Ellickson, P. L., Collins, R. L., Bogart, L. M., Klein, D. J., & Taylor, S. L. (2005). Scope 
of HIV risk and co-occurring psychosocial health problems among young adults: 
Violence, victimization, and substance use. The Journal of Adolescent Health: 
Official Publication of the Society for Adolescent Medicine, 36(5), 401–409. 
doi:10.1016/j.jadohealth.2004.06.008 
Ford, C. A., Pence, B. W., Miller, W. C., Resnick, M. D., Bearinger, L. H., Pettingell, S., 
& Cohen, M. (2005). Predicting adolescents’ longitudinal risk for sexually 
transmitted infection: Results from the National Longitudinal Study of Adolescent 
Health. Archives of Pediatrics Adolescent Medicine, 159(7), 657–664. 
Ford, J., & Browning, C. (2011). Neighborhood social disorganization and the acquisition 
of trichomoniasis among young adults in the United States. American Journal of 
Public Health. Am J Public Health. 2011 September; 101(9): 1696–1703. 
doi:  10.2105/ajph.2011.300213. 
Ford, J., & Browning, C. (2013). Neighborhoods and infectious disease risk: Acquisition 
of chlamydia during the transition to young adulthood. Journal of Urban Health: 
Bulletin of the New York Academy of Medicine. doi:10.1007/s11524-013-9792-0. 
Hallfors, D. D., Iritani, B. J., Miller, W. C., & Bauer, D. J. (2007). Sexual and drug 
behavior patterns and HIV and STD racial disparities: The need for new 
directions. American Journal of Public Health, 97(1), 125–132. 
doi:10.2105/AJPH.2005.075747 
Halpern, C. T., Hallfors, D. D., Bauer, D. J., Iritani, B. J., Waller, M. W., & Cho, H. 
(2004). Implications of racial and gender differences in patterns of adolescent risk 
behavior for HIV and other sexually transmitted diseases, Perspect Sex Reprod 




Harris, K., Gordon-Larsen, P., Chantala, K., & Udry, J. R. (2006). Longitudinal trends in 
race/ethnic disparities in leading health indicators from adolescence to young 
adulthood. Archives of Pediatrics & Adolescent Medicine, 160(1), 74–81. 
Harris, K., Halpern, C.T., Whitsel, E., Hussey, J., Tabor, J., & Entzel, P. (2009). The 
National Longitudinal Study of Adolescent Health: Research Design. Retrieved 
from URL: http://www.cpc.unc.edu/projects/addhealth/design. 
Huang, S., Trapido, E., Fleming, L., Arheart, K., Crandall, L., French, M., … Prado, G. 
(2011). The long-term effects of childhood maltreatment experiences on 
subsequent illicit drug use and drug-related problems in young adulthood. 
Addictive Behaviors, 36(1-2), 95–102. 
Iritani, B. J., Ford, C. A., Miller, W. C., Hallfors, D. D., & Halpern, C. T. (2006). 
Comparison of self-reported and test-identified chlamydial infections among 
young adults in the United States of America. Sexual Health, 3(4), 245–251. 
Jie, W., Ciyong, L., Xueqing, D., Hui, W., & Lingyao, H. (2012). A syndemic of 
psychosocial problems places the MSM (men who have sex with men) population 
at greater risk of HIV infection. PLoS ONE, 7(3), e32312. 
Johnson, M. K., Crosnoe, R., & Elder, G. H. (2011). Insights on adolescence from a Life 
course perspective. Journal of Research on Adolescence: The Official Jourlal of 
the Society for Research on Adolescence, 21(1), 273–280. doi:10.1111/j.1532-
7795.2010.00728.x 
Khan, M. R., Kaufman, J. S., Pence, B. W., Gaynes, B. N., Adimora, A. A., Weir, S. S., 
& Miller, W. C. (2009). Depression, sexually transmitted infection, and sexual 
risk behavior among young adults in the United States. Archives of Pediatrics and 
Adolescent Medicine, 163(7), 644-652. 
King, G., & Zeng, L. (2001). Logistic regression in rare events sata. Political Analysis, 
9(2), 137–163. 
Lauby, J. L., Smith, P. J., Stark, M., Person, B., & Adams, J. (2000). A community-level 
HIV prevention intervention for inner-city women: Results of the women and 
infants demonstration projects. American Journal of Public Health, 90(2), 216. 
Leong, F. T. L., & Austin, J. T. (2005). The psychology research handbook: A guide for 
graduate students and research assistants. Thousand Oaks, CA, USA: Sage. 
MacDonald, P. L., & Gardner, R. C. (2000). Type I error rate comparisons of post hoc 
procedures for I j chi-square tables. Educational and Psychological Measurement, 
60(5), 735–754. doi:10.1177/00131640021970871 
Miller, W. C., Ford, C. A., Morris, M., Handcock, M. S., Schmitz, J. L., Hobbs, M. M., 
… Udry, J. R. (2004). Prevalence of chlamydial and gonococcal infections among 
49 
  
young adults in the United States. JAMA: The Journal of the American Medical 
Association, 291(18), 2229–2236. doi:10.1001/jama.291.18.2229 
Morris, M., Kurth, A. E., Hamilton, D. T., Moody, J., & Wakefield, S. (2009). 
Concurrent partnerships and HIV prevalence disparities by race: Linking science 
and public health practice. American Journal of Public Health, 99(6), 1023–1031. 
Mustanski, B., Garofalo, R., Herrick, A., & Donenberg, G. (2007). Psychosocial health 
problems increase risk for HIV among urban young men who have sex with men: 
Preliminary evidence of a syndemic in need of attention. Annals of Behavioral 
Medicine: A Publication of the Society of Behavioral Medicine, 34(1), 37–45. 
Parsons, J. T., Grov, C., & Golub, S. A. (2012). Sexual Compulsivity, Co-Occurring 
Psychosocial health problems, and HIV risk among gay and bisexual men: Further 
Evidence of a syndemic. American Journal of Public Health, 102(1), 156–162. 
doi:10.2105/AJPH.2011.300284 
Radloff, L., L., & Radloff. (1977). The Center for Epidemiologic Studies depression 
scale a self report depression scale for research in the general population. Applied 
Psychological Measurement, 1(3), 385–401. 
Rothenberg, R. B., Potterat, J. J., Woodhouse, D. E., Muth, S. Q., Darrow, W. W., & 
Klovdahl, A. S. (1998). Social network dynamics and HIV transmission. AIDS 
(London, England), 12(12), 1529–1536. 
Senn, T. E., Carey, M. P., & Vanable, P. A. (2010). The intersection of violence, 
substance use, depression, and STDs: Testing of a syndemic pattern among 
patients attending an urban STD clinic. Journal of the National Medical 
Association, 102(7), 614–620. 
Seth, P., Raiji, P. T., DiClemente, R. J., Wingood, G. M., & Rose, E. (2009). 
Psychological distress as a correlate of a biologically confirmed STI, risky sexual 
practices, self-efficacy and communication with male sex partners in African-
American female adolescents. Psychology, Health & Medicine, 14(3), 291–300. 
Singer, M. (1996). A dose of drugs, a touch of violence, a case of AIDS: Conceptualizing 
the Sara Syndemic. Free Inquiry in Creative Sociology, 24, 99–110. 
Stall, R., Mills, T. C., Williamson, J., Hart, T., Greenwood, G., Paul, J., … Catania, J. A. 
(2003). Association of co-occurring psychosocial health problems and increased 
vulnerability to HIV/AIDS among urban men who have sex with men. American 
Journal of Public Health, 93(6), 939–942. 
Stata Statistical Software: Release 13. (2013). College Station, TX: StataCorp LP. 
Sutton, M., Sternberg, M., Koumans, E. H., McQuillan, G., Berman, S., & Markowitz, L. 
(2007). The prevalence of Trichomonas vaginalis infection among reproductive-
age women in the United States, 2001-2004. Clinical Infectious Diseases: An 
50 
  
Official Publication of the Infectious Diseases Society of America, 45(10), 1319–
1326. doi:10.1086/522532 
Wight, R., Aneshensel, C. S., Botticello, A. L., Sepulveda, J. E., Aneshensel, C., 
Botticello, A., & Seplveda, J. (2005). A multilevel analysis of ethnic variation in 
depressive symptoms among adolescents in the United States. Social Science 
Medicine, 60(9), 2073–2084.  
 51 
CHAPTER III: SEXUALLY TRANSMITTED INFECTIONS AND NEIGHBORHOOD 
POVERTY: THE ROLE OF INDIVIDUAL RESILIENCE AND SOCIAL 
CONNECTEDNESS 
 Young adults living in poverty represent one of the most vulnerable populations at 
risk for adverse development and health outcomes, particularly sexually transmitted 
infections (STI) (Adimora & Schoenbach, 2005; Hallfors, Iritani, Miller, & Bauer, 2007; 
Harling, Subramanian, Bärnighausen, & Kawachi, 2013; Harris, Gordon-Larsen, 
Chantala, & Udry, 2006). According to DeNavas-Walt, Proctor, & Smith (2013) in 2012 
16.1 million children (under the age 18) were living in poverty. Recent studies suggest 
that youth exposed to poverty bear a disproportionate burden of STIs in comparison to 
youth in more socio-economically advantaged neighborhoods. Two recent STI 
neighborhood effect studies that analyzed data from the National Longitudinal Study of 
Adolescent Health (Add Health) found that youth living in poverty were 1.23 times more 
likely to be diagnosed with chlamydia (Ford & Browning, 2013) and 1.25 times more 
likely to be diagnosed with trichomoniasis (Ford & Browning, 2011) in comparison to 
those in more advantaged neighborhoods. Furthermore, youth living in poverty are 
exposed to multiple risk factors that may exacerbate their STI risk such as high 
prevalence of high-risk sexual networks and high prevalence of substance abuse  
(Adimora & Schoenbach, 2005; Ford & Browning, 2011; Jennings, Taylor, Salhi, Furr-
Holden, & Ellen, 2012; Lang, Salazar, Crosby, DiClemente, Brown, & Donenberg, 
2010). 
 Previous studies on the neighborhood poverty-STI association have utilized a 
deficit-based approach focusing primarily on the risk factors and deleterious social 
conditions (e.g. community social disorder, high unemployment rates and racial/ethnic 
residential segregation)  as possible mechanisms to explain this association (Adimora & 
52 
 
Schoenbach, 2005; Ford & Browning, 2011). However, very little is known about the 
protective mechanisms for youth living in poverty who are able to overcome their STI 
risk despite facing multiple risk factors. More research is needed to examine this 
understudied and vulnerable population in order to inform resilience-based STI 
interventions that may empower youth toward a healthy development.  
  Resiliency theory, according to Fergus and Zimmerman (2005), holds that 
resilience is a process, that occurs in the "presence of both risks and promotive factors 
that operate to bring about either a positive outcome or avoid a negative outcome or 
reduce a negative outcome" (p. 399). Promotive factors include assets, which are internal 
to the individual (e.g. self-esteem) and resources, which are external factors (e.g. parental 
support) (Fergus & Zimmerman, 2005). Two types of resilience models that have been 
tested in previous research are compensatory and protective models. The compensatory 
model (direct effect) holds that promotive factors can counterbalance the effects of risk 
factors (Fergus & Zimmerman, 2005). Whereas, the protective model (interaction effect), 
holds that risks and promotive factors interact to modify or lessen their combined 
negative effect (Fergus & Zimmerman, 2005).   
 Previous studies have documented relationships between resilience and health 
outcomes among children and adolescents, such as reduced alcohol consumption and 
illicit drug use among young adults (Ali, Dwyer, Vanner, & Lopez, 2010; Fergus & 
Zimmerman, 2005), reduced violent behavior among adolescents (Fergus & Zimmerman, 
2005; Zolkoski & Bullock, 2012), and reduced poly-drug use among urban African 
American adolescents (Ostaszewski & Zimmerman, 2006). However, little is known 
about the relationship between resilience and STIs specifically for youth living in 
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poverty. For example, one recent longitudinal study of Add Health data, found that 
among adolescents living in high-poverty neighborhoods, factors that were generally 
considered protective, high college aspirations and positive life experiences, were either 
not protective or increased sexual initiation risk (Cubbin et al., 2010). Researchers 
concluded that the resilience pathways for youth in poverty are likely complex and multi-
factorial and more research is needed on other facets of resilience.  
 In recent years, ecological system theory has been used to examine the context in 
which adolescence resilience occurs. The ecological systems theory posits that a child’s 
development occurs within the context of their environment (e.g., family, peers, and 
school) and the interactions between the child, his/her immediate environment, and the 
larger social environment (Bronfenbrenner, 1986). Several factors have been found to 
have protective associations with sexual risk behaviors and STIs. Within the family 
environment, factors that have been found to be protective include: family connectedness, 
early parent-adolescent communication, mother-daughter sexual risk communication, and 
parental monitoring (Hutchinson, 2002; Hutchinson & Montgomery, 2007; Markham et 
al., 2010). In the context of the peer environment, supportive friendships and social 
support have been found to have a buffering impact on sexual risk (Bowleg et al., 2013). 
In terms of the school environment, adolescents who reported a greater sense of school 
connectedness through social support from teachers and peers were also less likely to be 
at risk for STIs (Markham et al., 2010). Overall, previous studies have focused primarily 
on the relationship between individual predictors of resilience (e.g., social support and 




Aims and Hypotheses 
The purpose of this study was to explore the role of promotive assets (individual 
resilience) and resources (maternal connectedness, peer connectedness, and school 
connectedness) in moderating the association between neighborhood poverty and STI 
acquisition (risk). The proposed study had three aims. First, assess the nature of the 
association between neighborhood-level concentrated poverty in adolescence and STIs in 
young adulthood (chlamydia and trichomoniasis). Based on previous research, it is 
hypothesized that neighborhood poverty will be associated with chlamydia and 
trichomoniasis. Second, the contribution of individual resilience and domains of social 
connectedness are assessed as potential STI protective predictors. It is hypothesized that 
there will be a protective association for overall resilience. Third, individual resilience 
and domains of social connectedness will be assessed separately to investigate if and how 
they moderate the neighborhood poverty-STI association. It is hypothesized that the 
neighborhood poverty-STI association will be reduced for young adults who report high 
overall resilience, high levels of maternal connectedness, and high levels of school 
connectedness. It is expected that overall resilience will be the strongest moderator in 
comparison to the other domains of connectedness. Finally, it is also predicted that 
females, Black Non-Hispanics, and Hispanics will be at highest risk for STIs, after 
controlling for risk factors and neighborhood characteristics.  
Methods 
Data Sources 
 Data from Add Health in-home interview (waves I and III) and contextual data 
(wave I) were examined. A total of 15,197 wave I respondents were re-interviewed in 
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2001-2002 at wave III (77.4% responses rate), 875 were excluded for missing cross-
sectional sample weights (Harris, 2013). Respondents were further excluded for refusing 
STI testing and having no available STI results (1,876) or for missing covariate data 
(5,064). The final analytical sample consisted of 7,382 young adults, aged 18-27 years.  
Measurement  
Dependent variables.  
Sexually transmitted infections. The dependent variables of interest were 
sexually transmitted infections (STIs) measured at wave III and defined as a positive 
result from urine-assay tests for chlamydia trachomatis (chlamydia) and trichomonas 
vaginalis (trichomoniasis). In preliminary analysis, neisseria gonorrhoeae (gonorrhea) 
was explored but due to low prevalence (< 1%) it was not included in the analysis.  
Independent variables. The key independent variables of interest were 
promotive resources and asset measures collected at wave I (adolescence). According to 
resiliency theory, promotive resources are factors that are external to an individual that 
can foster resiliency, such as parental support, whereas promotive assets are factors that 
are internal to the individual (e.g. self-esteem). Guided by previous studies, three 
measures of promotive resources were selected.  
Promotive resources. Maternal connectedness was measured using a 5-item scale 
that assessed respondents’ level of support and closeness with their mothers (Sieving, 
McNeely, & Blum, 2000). Subjects rated two items from (1) not at all to (5) very much: 
1) how close respondents felt toward their mother; and 2) how much they perceived their 
mother cared about them. Subjects also rated the following three statements from 
strongly agree (1) to strongly disagree (5): 1) most of the time their mother was warm and 
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loving; 2) satisfied with the way they communicate with their mother; and 3) if overall 
they were satisfied with their relationship with their mother. The three items were 
reversed coded. The measure was created by averaging each subjects' responses (Sieving 
et al, 2000). The scale demonstrated acceptable internal consistency (wave I, α = .84) 
Peer connectedness was measured using a 10-item scale that assessed the 
frequency of support from the respondents’ closest male and female friends (Henrich, 
Brookmeyer, Shrier, & Shahar, 2006). For each friend, subjects indicated (yes/no) if they 
engaged in any of the following five activities in the last seven days: went to their house, 
spent time with their friend after school, spent time with them on the weekend, spoke on 
the phone with them, and discussed problems. The measure was created by averaging 
subjects’ responses (Henrich et al., 2006).  The scale demonstrated acceptable internal 
consistency (wave I α = .83). 
School connectedness is measured at wave I using a 6-item scale assessing 
subjects’ sense of belonging to their school (Resnick et al., 1997). Subjects rated their 
level of agreement from strongly agree (1) to strongly disagree (5) with the following 
statements: 1) felt close to the people in their school; 2) felt they are part of the school; 3) 
felt students at their school were prejudice; 4) felt happy at this school; 5) felt teachers 
treat students fairly; and 6) felt safe at your school. The measure was created by reverse 
coding item three then averaging subjects’ item responses. The measure demonstrated 
acceptable internal consistency and reliability (wave I α = .73).  
Promotive assets. Adolescent resilience was measured using Ali, Dwyer, Vanner 
and Lopez's (2010) indices of resilience. Factor analysis was completed on 31 items in 
Add Health's wave I in-home interviews (Ali et al., 2010). Items included measures on 
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individual characteristics, coping styles, and support within their environment (e.g. 
community). Three latent indices of resilience were extracted and labeled according to 
Ali and colleagues’ procedures, overall-resilience, self-family resilience, and self-
resilience. High scores on overall-resilience were indicated by high scores on all four 
components of self, family, peer, and community (wave I, α = .77). High scores on self-
family resilience were indicated by high scores on self-resilience (e.g. hopeful) and 
family support and low scores on peer and community support (wave I α = .74). High 
scores of self-resilience were measured by endorsement of self-resilience items and non-
endorsement of support from community and parents (wave I α = .59). Ali et al. (2010) 
rationalize that due to the fluid nature of how adolescent resilience manifests, that overlap 
of items into different latent indices is expected (Ali et al., 2010; Luthar, Cicchetti, & 
Becker, 2000).  
 Individual-level and household controls. Subject characteristics at wave III 
considered in the analysis are: gender, race/ethnicity (White, Black-Non-Hispanic, 
Hispanic and Other Non-Hispanic), age (in years) at wave III, sexual orientation at wave 
III (bisexual, gay, and mostly gay vs. mostly straight and straight), marital status at wave 
III (married ≥ 1 = 1), school enrollment status at wave III (no/yes), and condom use in 
previous 12 months at wave III (no/yes). Antibiotic use was measured as antibiotic use in 
the previous 12 months (e.g. tetracycline, doxycycline, amoxicillin, or erythromycin) 
(no/yes) (Ford & Browning, 2013). Household socio-economic status was measured 
using years of education completed at wave III (> 12 years, 12 years, 13-15 years, 16 
years and > 16 years) and employment status at wave III (not employed/currently 
employed). Economic hardship at wave III was indicated if respondents received any 
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form of public assistance such as food stamps, Aid to Families with Dependent Children 
(AFDC), or housing assistance in the past year (Ford & Browning, 2013).  
 Neighborhood-level measures. Respondents’ census tract of residence at wave I 
was used to define neighborhood as a geographical unit. Previous studies have used 
census tracts as proxies to characterize neighborhoods on a variety of dimensions such as 
neighborhood poverty or unemployment rates (Duncan & Raudenbush, 1999).  
Concentrated neighborhood poverty. A 4-item composite measure of 
concentrated poverty at wave I was created. Items included: total unemployment rate; 
proportion of persons with income in 1989 below poverty level ; proportion of 
households on public assistance; and proportion of female headed households with no 
husband present (Ford & Browning, 2011). Factor analysis was completed and supported 
a one factor solution (wave I α = .98). The measure was extracted and ranged from -1.3 
to 6.4, with 6.4 representing the highest level of concentrated neighborhood poverty. 
Neighborhood-level control variables considered include region, urbanicity (proportion 
of persons living in an urbanized area), and distance moved between waves I and III.  
Also based on Add Health's guidance for modeling contextual data, we adjusted for 
clustering at the school level by including wave I school stratification variables 
(geographic area, school urbancity, school size, school type, and percentage White) 
(Chen & Chantala, 2014; Christ, 2014). 
Analysis Plan 
The analysis plan for this study was guided both by its theoretical framework and 
prior studies (Browning, Leventhal, & Brooks-Gunn, 2004; Fergus & Zimmerman, 2005; 
Henrich et al., 2006; Ostaszewski & Zimmerman, 2006; Zolkoski & Bullock, 2012). The 
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analytical goal was to test compensatory and protective models of STI resilience to 
examine if and how resilience factors during adolescence impact the association between 
concentrated neighborhood poverty and STIs (chlamydia and trichomoniasis) (Fergus & 
Zimmerman, 2005). First, bivariate associations were estimated to examine differences in 
STI prevalence by individual and household demographics, promotive assets, promotive 
resources, and neighborhood measures. Differences were considered statistically 
significant at p ≤ 0.05. Second, four adjusted logistic regressions were estimated for each 
STI using a forward step-wise approach. Variables were entered as blocks. First, 
individual and neighborhood controls were entered (model 1). Second, to test a risk 
model, neighborhood-level concentrated disadvantage was entered (model 2). Third, we 
entered promotive assets and resources to test the compensatory model (model 3). Fourth, 
to test protective models of STI we tested cross-level interactions between the promotive 
assets and resources and neighborhood-level concentrated poverty (model 4).  
 Analyses were completed using Stata SE 13 (Stata Statistical Software: Release 
13., 2013). Stata survey commands and survey weights were used to account for the 
complex survey design and correct effects related to sampling, design, clustering, strata, 
and geographic region. Stata's "subpop" command was used to correct variance 
estimation since the analysis was restricted to adolescents with complete data for 
chlamydia and trichomoniasis biological markers and other covariates of interest. 
Continuous variables were centered and multi-collinearity was assessed using tolerance 
and variance inflation factor and all were within range. Pseudo-maximum likelihood 
estimation was used to estimate the model’s parameters and standard errors for complex 
survey data. The significance level for all multivariate models was set to p ≤ 0.05. In 
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post-hoc analysis final models were stratified by gender and results were non-significant 
(not shown).This study was approved by Boston College's Institutional Review Board 
(IRB. 15.193.01e). 
Results 
Characteristics of Sample 
 The characteristics of the analytical sample were summarized in Table 6 and 
Table 7 (n = 7,382). Survey respondents ranged in age from 18-27 years (M = 21.6, SE = 
1.9). The largest racial/ethnic groups were White Non-Hispanic (68.5%) followed by 
Black Non-Hispanic (14.8%), Hispanic (9.2%) and other Non-Hispanic (7.5%). The 
overall prevalence rates for biologically confirmed chlamydia was 3.8%. Prevalence rates 
were stratified by gender, 4.5% of all females tested and 3.2% of all males tested positive 
for chlamydia.  For biologically confirmed trichomoniasis the overall prevalence rate was 
2.2%. Stratified by gender the prevalence rates were 2.2% of all females and 1.85% of all 
males tested positive for trichomoniasis.   
Chlamydia Infection 
 The logistic regressions examining the independent associations between 
promotive assets (individual resilience), promotive resources (maternal connectedness, 
peer connectedness and school connectedness), neighborhood concentrated poverty, and 
chlamydia infection are summarized in Table 8. There were no significant associations 
between promotive assets, including resilience-overall, resilience self-family, and 
resilience-self and chlamydia. In the compensatory model, of the three promotive 
resources respondents that reported high maternal connectedness were significantly less 
likely to be infected with chlamydia (Model 2, odds ratio [OR]= 0.73, 95% confidence 
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interval [CI] = [0.54, 1.00], p ≤ 0.05) and the odds ratio decreased slightly with the 
protective model (Model 3, OR = 0.70, 95% CI = [0.52, 0.95], p ≤ 0.05). No associations 
were found with peer connectedness and school connectedness. Model 4 (protective 
model) tested promotive assets and promotive resources as potential moderators. We 
found that two factors in adolescence combined had a direct effect on chlamdyia 
infection. Respondents who reported being more connected to their school in adolescence 
and lived in areas of concentrated poverty in adolescence were less likely to test positive 
for chlamydia in young adulthood than those who were less connected to their school and 
lived in areas with less concentrated poverty (interaction, OR = 0.82, 95% CI = [0.69, 
0.98], p ≤ 0.05). 
Several socio-demographic factors were found to be significant risk factors and 
protective factors. Identifying as Non-Hispanic Black was a significant risk factor with 
odds ratios ranging from 5.09 (Model 1, OR = 5.05, 95% CI = [3.19, 8.00], p ≤ 0.001) 
and attenuating with the protective model with an odds ratio of 4.81 (Model 4, OR = 
4.81, 95% CI = [3.04, 7.61], p ≤ 0.001). Similar patterns were observed among Hispanic 
young adults with odds ratios ranging from 2.73 to 2.69 (Model 4, OR = 2.69, 95% CI = 
[1.56, 4.64], p ≤  0.001) and identifying as heterosexual (Model 4, OR = 3.85, 95% CI = 
[1.09, 13.56], p ≤  0.05). A protective association was observed between highest level of 
education completed and chlamydia. In comparison to respondents who completed less 
than 12 years of education, respondents with 12 years of education (Model 4, OR = 0.66, 
95% CI, [0.44, 0.99], p ≤ 0.05) were less likely to test positive for chlamydia infection 
and odds ratios attenuated as years of education increased.  
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Trichomoniasis Infection  
Similar patterns were observed among trichomoniasis models (Table 9). No 
significant associations were observed between promotive assets including resilience-
overall, resilience self-family, and resilience-self and trichomoniasis. Of the three 
promotive resources (maternal connectedness, peer connectedness, and school 
connectedness) no significant associations were observed. Next, we examined 
associations between promotive assets, promotive resources, and concentrated poverty. 
We found that the effect of neighborhood poverty was significantly different for young 
adults based on the level of resilience (self-family) reported. Young adults who reported 
having high individual resilience (self-family) in adolescence and who resided in 
neighborhoods with high concentrated poverty in adolescence were less likely to have 
trichomoniasis infection in young adulthood (interaction, OR = 0.83, 95% CI = [0.69, 
0.99], p ≤ 0.05). In contrast, youth who reported high levels of school connectedness in 
adolescence and resided in neighborhoods with high concentrated poverty in adolescence, 
had a higher likelihood of trichomoniasis infection in young adulthood (interaction, OR = 
1.30, 95% CI = [1.09, 1.56], p ≤ 0.01).  
Several socio-demographic factors were found to be significant risk and 
protective factors. In comparison to White Non-Hispanic youth, Black Non-Hispanic 
youth (Model 4, OR = 4.42, 95% CI = [2.13, 9.13], p ≤ 0.001) and Other Non-Hispanic 
youth (Model 4, OR = 2.85, 95% CI = [1.07, 7.58], p ≤ 0.05) were more likely to test 
positive for trichomoniasis infection in young adulthood. Marital status and highest level 
of education completed were found to be significant protective factors. For education, in 
comparison to respondents who completed less than 12 years of education, respondents 
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who completed 13-15 years of education (Model 4, OR = 0.48, 95% CI = [0.27, 0.86],  p 
≤  0.05) and greater than 16 years of education (Model 4, OR = 0.13, 95% CI = [0.03, 
0.54], p ≤  0.01) were less likely to test positive for trichomoniasis infection in young 
adulthood.  
Discussion 
Grounded in resiliency theory and ecological systems theory, this study examined 
the moderating role of promotive assets (individual resilience) and promotive resources 
(maternal connectedness, peer connectedness, and school connectedness) in adolescence 
on chlamydia and trichomniasis infection in young adulthood. Our main finding is that 
exposure to concentrated poverty, promotive assets, and resources in adolescence operate 
differently for chlamydia and trichomoniasis infection in young adulthood. First, we 
found that respondents who were exposed to high concentrated poverty in adolescence 
and reported more individual resilience (self-family) were less likely to report 
trichomoniasis infection in young adulthood. Second, school connectedness operated 
differently based on STI. Youth who reported more school connectedness in adolescence 
and lived in areas of high concentrated poverty in adolescence were less likely to test 
positive for chlamydia but in contrast were more likely to test positive for trichomoniasis. 
Consistent with previous studies, we found evidence of racial/ethnic STI disparities that 
persist above and beyond multiple contextual factors.  
Neighborhood Poverty and STIs 
Previous studies have documented associations between neighborhood poverty in 
adolescence and STI in young adulthood (Ford & Browning, 2013; Wickrama, Merten, & 
Wickrama, 2012). Our finding that exposure to poverty in adolescence was not directly 
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associated with chlamydia and trichomoniasis infection in young adulthood can be 
partially explained by several factors. First, previous studies utilized different measures 
for neighborhood poverty and STIs. For example, Wickrama, Merten and Wickrama 
(2012) utilized a slightly different measure of neighborhood context. We elected to use 
Ford and Browning's (2013) measure due to its documented association with chlamydia. 
Our finding could also be a result of how we measured STIs, we examined biologically 
confirmed chlamdyia and trichomoniasis infections in young adulthood and controlled for 
recent STI (previous 12 months), however these measures do not account for STIs treated 
beyond the data collection points (e.g. ever treated for an STI from wave I to wave III) 
(Ford & Browning, 2011, 2013). Previous resilience and neighborhood effects may also 
argue that the lagged effect of neighborhood poverty may vary and that cumulative 
exposure to poverty would be a more robust measure (Fergus & Zimmerman, 2005; 
Wodtke, Harding, & Elwert, 2011). Based on these findings, we fail to reject the null 
hypothesis for hypothesis 1 (Aim 1) that there is no association between concentrated 
neighborhood poverty and STIs (chlamydia and trichomoniasis). 
Promotive Assets, Resources, and STIs 
The finding that promotive assets and resources were not associated with STIs 
may be partially explained by previous studies, study measures, and time points for data 
collection. Resiliency and ecological systems theory offer several explanations for our 
findings. First, the resiliency theory assumes one's promotive assets and resources are 
expected to change throughout their life course. For example, level of school 
connectedness can change as youth change schools, age, or move to new neighborhoods. 
Second, previous studies have operationalized promotive assets and resources in various 
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ways (Fergus & Zimmerman, 2005; Luthar et al., 2000; Olsson, Bond, Burns, Vella-
Brodrick, & Sawyer, 2003; Rew & Horner, 2003; Vanderbilt-Adriance & Shaw, 2006; 
Zolkoski & Bullock, 2012). Measures of promotive resources have varied from global 
measures of resilience to domain specific measures (e.g. family connectedness or peer 
connectedness) (Jose, Ryan, & Pryor, 2012; Ostaszewski & Zimmerman, 2006). Our 
study examined promotive assets and resources at adolescence only due to the availability 
of data in Add Health. Third, previous studies suggest that the process of resilience can 
vary based on factors such as region, socio-economic status, gender, stage of 
adolescence, immigration status, and self-perceived assets (resilience) (Cicchetti & 
Rogosch, 2002; Fergus & Zimmerman, 2005; Wight et al., 2006). Similarly, measures of 
promotive resources can vary across individuals, groups, and contexts (Fergus & 
Zimmerman, 2005; Wight et al., 2006). Based on study findings, we fail to reject the null 
hypothesis for hypothesis 2 (Aim 2) that there is no protective association between 
resilience (overall) and STIs (chlamydia and trichomoniasis).   
Moderating Effects 
We found that promotive assets and resources operate differently based on 
exposure to poverty in adolescence and STIs. Study findings provide partial support for 
Aim 3 hypothesis 3 in which we found that adolescents who reported more school 
connectedness and exposure to concentrated poverty in adolescence were less likely to be 
infected with chlamydia, however were more likely to be infected with trichomoniasis. 
First, the protective association between school connectedness is consistent with previous 
studies (Crosby et al., 2007; Steiner, Michael, Hall, Barrios, & Robin, 2014). Our study 
contributes to previous work by documenting the moderating and protective role of 
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school connectedness in adolescence using a nationally representative sample of U.S. 
young adults. Further, our findings are consistent with resilience theory and ecological 
systems theory, which emphasize the interaction between promotive assets, resources, 
and risks (Bronfenbrenner, 1986; Fergus & Zimmerman, 2005; Olsson et al., 2003; Rew 
& Horner, 2003; Zolkoski & Bullock, 2012). 
The divergent role school connectedness plays on trichomoniasis infection may be 
partially explained by STI screening recommendations and its asymptomatic nature. The 
Centers for Disease Control and Prevention (2013a) recommend, "annual chlamydia 
screenings for all sexually active women age 25 and under, as well as older women with 
risk factors such as new or multiple sex partners" (p. 4). Whereas, trichomoniasis 
screening is recommended for women seeking care for vaginal discharge and annual 
screenings for populations at high risk for infection (e.g. HIV positive) (Centers for 
Disease Control and Prevention, 2013a). In addition, trichomoniasis is more likely to be 
asymptomatic, with women often displaying minimal or no symptoms and men often 
displaying no symptoms (Glasier, Gülmezoglu, Schmid, Moreno, & Van Look, 2006). 
Our results then could be partially explained as follows, young adults exposed to poverty 
and who report high levels of school connectedness could still have a higher likelihood of 
trichomoniasis because this infection is more likely to be asymptomatic.    
For Aim 3 hypothesis 3 and hypothesis 4, we found that maternal connectedness 
and resilience (overall) were not moderators. Also resilience (overall) was not the 
strongest moderator in comparison to other domains of promotive resources for both 
chlamydia and trichomoniasis infection. Our findings can be partially explained by 
previous studies and resiliency theory.  Prior research suggests that experiences with 
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poverty may vary across individuals and by duration of exposure to poverty (Fergus & 
Zimmerman, 2005; Leventhal & Brooks-Gunn, 2000; Wodtke et al., 2011). For example, 
youth may cope with adversity (e.g. poverty) in different ways or they may have 
supportive resources that were not assessed in this study such of mentors, positive role 
models or perceived parental supervision  (Bettinger, Celentano, Curriero, Adler, 
Millstein, & Ellen, 2004; Fergus & Zimmerman, 2005). Another plausible explanation is 
that our study focused on the moderating association on STIs. Prior research suggests that 
pathways to infection are likely complex and the factors examined may have a more 
direct effect on other proximal risks such as sexual risk behaviors (Cubbin et al., 2010; 
Ford & Browning, 2011, 2013; Wickrama et al., 2012). Also according to resiliency 
theory, promotive assets and resources vary over time and based on environmental 
interactions (e.g. family- and community-level processes) (Ford & Browning, 2013; 
Leventhal & Brooks-Gunn, 2000; Wodtke et al., 2011). Our findings would be plausible 
in that adolescents' sense of maternal connectedness and sense of resilience would change 
over time as they age and based on their interactions with changing environments (e.g. 
different schools or peer networks).  
Racial/Ethnic and SES Disparities  
Consistent with previous STI disparities research we found evidence of 
racial/ethnic disparities that persist above and beyond multiple contextual factors, with 
Black Non-Hispanics and Hispanics more likely to be infected with STIs in young 
adulthood in comparison to White Non-Hispanic youth (Adimora & Schoenbach, 2005; 
Biello, Niccolai, Kershaw, Lin, & Ickovics, 2013; Dankwa-Mullan et al., 2010; Hallfors 
et al., 2007; Harris et al., 2006). Study findings provide partial support for Aim 3 
68 
 
hypothesis 5 in both chlamydia and trichomoniasis models, that is Black Non-Hispanic 
young adults had a higher likelihood of both STIs in comparison to White Non-Hispanic 
youth. Hispanic young adults had the second largest odds ratio for chlamydia, however 
for trichomoniasis, the "Other Non-Hispanic" group had the second largest odds ratio. No 
gender differences were found which is in contrast to previous studies (Cubbin et al., 
2010; Halpern et al., 2004).  
Strengths and Limitations 
Add Health is a rich, nationally representative dataset that provides a unique 
opportunity to examine adolescent health behaviors within their contextual environments. 
Overall, the findings of this study should be considered in light of its limitations. First, 
part of the data collected was through respondent self-report and responses are limited by 
recall bias and possible misapprehension of survey questions. Second, neighborhoods 
were defined based on census-tracts and data extracted from the U.S. Census. This 
definition of neighborhood may differ from how residents define or perceive their 
neighborhoods. Third, several neighborhood factors could also impact study results 
including endogeny (e.g. parent's selection of neighborhood) (Leventhal & Brooks-Gunn, 
2000) and school-level effects (e.g. school-level disadvantage) (Ellen, Mijanovich, & 
Dillman, 2001; Ford & Browning, 2013; Sampson, Morenoff, & Gannon-Rowley, 2002; 
Wodtke et al., 2011). Fourth, attrition and missing data are also limitations. Cases 
excluded from the analytical sample were examined and the results are presented in 
Appendix B. Respondents were significantly more likely to be excluded if they identified 
as male (p = 0.03) and were older (p ≤ 0.001) and were less likely to be excluded if they 
were employed (p ≤ 0.05) and completed more than 12 years of education or more in 
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comparison to those who completed less than 12 years (12 years of education - greater 
than 16 years of education and above, p ≤ 0.001). Fifth, a limitation of Add Health's 
design is that many of the variables of interest including promotive assets and resources 
were only measured in one wave (wave I).  
Implications and Summary 
 Previous adolescent STI research has utilized a traditional epidemiological 
(deficit-based approach) to identify risk behaviors and inform risk reduction interventions 
(Fergus & Zimmerman, 2005). However, it has been argued that this type of approach 
can further stigmatize and marginalize sub-groups at high risk for STIs (Diez-Roux, 
2011; Hallfors, Iritani, Miller, & Bauer, 2007; Roux & Aiello, 2005; Youngblade et al., 
2007). This study responds to the growing demand for resilience-based STI research that 
focused not on risk amelioration but on identifying factors that work to build individual 
strengths and resources in the face of adversity. Our study findings have several 
implications. First, an implication of these findings is that for adolescents living in 
poverty individual resilience (self/family) and school connectedness play an important 
role in reducing their likelihood of STI in young adulthood.  Overall, our findings are 
consistent with resiliency theory and ecological systems theory and support these theories 
as important frameworks to examine adolescent sexual health. Study findings also 
support a growing body of research in adolescent resilience, in particular STI resilience. 
Findings also provide support for resilience-based STI interventions (e.g.  Project AIM) 
(Clark, Miller, Nagy, Avery, Roth, Liddon & Mukherjee, 2005; Herrick, Stall, 
Goldhammer, Egan, & Mayer, 2014) and national initiatives that work to improve the 
health and well-being of today's youth (e.g. Adolescent Health: Think, Act and Grow 
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(TAG) program) (Blum, Bastos, Kabiru, & Le, 2012; Office of Adolescent Health, 2012; 
Olsson et al., 2003; Park, Scott, Adams, Brindis, & Irwin, 2014; Rew & Horner, 2003; 
Sawyer et al., 2012; Viner et al., 2012;).  
In order to understand the process in which adolescent STI resilience occurs 
future research should: a) explore how sustained exposure to disadvantage impacts STI 
outcomes (Ford & Browning, 2013; Wodtke et al., 2011); b) examine the relationships 
between risk and promotive factors (Fergus & Zimmerman, 2005); c) investigate other 
pathways and interactions in which neighborhoods impact family- and individual-level 
processes (Bronfenbrenner, 1986; Henrich et al., 2006); and d) measure resilience 
longitudinally (Fergus & Zimmerman, 2005; Sawyer et al., 2012).   
 Finally, adolescent resilience research has the potential to inform interventions 
that promote positive youth development (Zolkoski & Bullock, 2012). Previous studies 
have suggested several essential components to resilience-based interventions such as: a) 
resilience should be taught in early life stages (Rew & Horner, 2003); b) interventions 
should focus on developing individual strengths, assets, and resources as opposed to risk 
amelioration (Fergus & Zimmerman, 2005; Olsson et al., 2003; Rew & Horner, 2003); c) 
interventions should be customized to the population of interest and their developmental 
level (Zolkoski & Bullock, 2012); d) interventions should be multi-level and target 
multiple risk, protective factors, and contextual factors  (Fergus & Zimmerman, 2005; 
Olsson et al., 2003; Rew & Horner, 2003). Thus, investing in resilience-based research 
and interventions has the potential to not only improve adolescent sexual health but 





Demographic Characteristics by Prevalence of Diagnosed STIs at Wave III (n=7,382)a 
 
Note. Abbreviations: M, mean. Mos, months. SD, standard deviation. SE, standard error. 
a Data from the National Longitudinal Study of Adolescent Health In-Home Interview [Wave I (1994-1995) & Wave III (2001-
2002)], Contextual Datasets [Wave I (1990)] and In-School interviews [Wave I (1994-1995)]. 

















Prevalence   3.8%  2.0%  
Level 1 - Demographics & Health 
Behaviors 
      
Gender     0.06  0.33 
Male 49.0  3.2  1.8  
Female 51.0  4.5  2.2  
Race/Ethnicity     ≤ 0.001  ≤ 0.001 
White Non-Hispanic 68.5  2.0  1.1  
Black Non-Hispanic 14.8  11.6  6.0  
Hispanic 9.2  6.4  1.7  
Other Non-Hispanic 7.5  2.2  2.8  
Mean Age at WIII  21.6 (1.9)   0.53  0.21 
Negative   21.6 (1.9)  21.6 (1.9)  
Positive    21.5 (2.0)  21.9 (1.9)  
Sexual orientation     0.07  0.15 
Bisexual/Gay/Mostly Gay 3.1  1.4  1.0  
Straight/Mostly Straight 97.0  3.9  2.0  
Marital Status    0.32  0.07 
Never married 81.7  4.0  2.2  
Married (≥ 1)/Divorced 18.3  3.2  1.2  
School enrollment status    ≤ 0.01  0.30 
No 61.5  4.5  2.2  
Yes 38.5  2.8  1.7  
Highest level of education completed    ≤ 0.001  0.04 
< 12 years 11.2  7.0  3.2  
12 years 32.2  4.7  2.4  
13-15 years 41.4  3.0  1.5  
16 years 10.5  1.5  1.8  
> 16 years 4.7  2.6  0.6  
Employment status    0.09  ≤ 0.01 
No 24.1  4.7  2.8  
Yes 75.9  3.6  1.7  
Economic hardship    ≤ 0.001  ≤ 0.01 
Not Indicated 93.7  3.5  1.9  
Indicated 6.3  8.5  4.0  
Recent antibiotic use in previous 12 months    0.07  0.47 
No 86.1  4.0  1.9  
Yes 13.9  2.5  2.3  
Condom use in previous 12 mos     0.04  0.63 
Not indicated 42.4  3.1  1.9  
Indicated 57.6  4.3  2.1  
Any self-reported STI in the previous 12 
mos  
   ≤ 0.01  0.09 
Not indicated 91.7  3.6  1.9  




Promotive Assets, Promotive Resources, and Neighborhood Characteristics by 
Prevalence of Diagnosed STI at WIII (2001-2002) (n= 7, 382) 
 
Note. Abbreviations: M, mean. SD, standard deviation.  
a Data from the National Longitudinal Study of Adolescent Health In-Home Interview [Wave I (1994-1995) & Wave III (2001-
2002)], Contextual Datasets [Wave I (1990)] and In-School interviews [Wave I (1994-1995)]. 


















Promotive Assets        
Adolescent Resilience, WI       
overall  .06(0.89)   0.05  0.85 
negative    0.06(.89)  .06 (.89)  
positive   -.07(1.1)  .04 (.99)  
self-family  .10(1.0)   0.13  0.22 
negative    .10(1.0)  .10 (1.0)  
positive   - .02(1.1)  -.04 (1.1)  
self-resilience  .05(.72)   0.13  0.54 
negative    0.05(.71)  .05 (.72)  
positive   -.04(.79)  -.002 (.76)  
Promotive Resources - Social 
Connectedness     
  
Maternal Connectedness, WI  4.5(.63)   0.03  0.40 
negative    4.5(.63)  4.5 (.63)  
positive   4.3(.79)  4.4 (.69)  
Peer Connectedness, WI  0.45(.32)   0.05  0.55 
negative    0.45(.32)  .45 (.32)  
positive   0.41(.33)  .47 (.38)  
School Connectedness, WI  2.4(.71)   0.84  0.60 
negative    2.4(.71)  2.4 (.71)  
positive   2.4(.74)  2.4 (.73)  
Level-2 Neighborhood Measures       
Concentrated Poverty, WI  -.10(0.99)   ≤ 0.001  ≤ 0.001 
negative    - 0.12(.97)  -.11 (.98)  
positive   0.46(1.4)  .41 (1.4)  
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 Table 8 
Adjusted Odds Ratios of Chlamydia Infection Among U.S Young Adults (n = 7,382) 
 
 
M1: Level 1 & 2 
Controls 
 













    
Gender, Male (ref. 




    
Black Non-Hispanic 5.05 (3.19-8.00)*** 4.72 (2.98-7.49)*** 4.71 (2.95-7.53)*** 4.81 (3.03-7.64)*** 
Hispanic 2.73 (1.57-4.74)*** 2.69 (1.55-4.67)*** 2.64 (1.53-4.58)*** 2.69 (1.56-4.64)*** 
Other 0.96 (0.45-2.04) 0.94 (0.44-2.00) 0.91 (0.42-1.94) 0.89 (0.41-1.92) 
Mean Age at WIII 0.97 (0.87-1.08) 0.97 (0.87-1.08) 0.95 (0.85-1.08) 0.95 (0.84-1.07) 
Sexual Orientation, 
Straight (ref. 
Bisexual or Gay) 
3.25 (0.97-10.92) 3.32 (0.98-11.23) 3.62 (1.07-12.24)* 3.85 (1.09-13.55)* 
Marital Status, 
Married (ref. Never 
married or not 
currently married) 
0.77 (0.48-1.25) 0.76 (0.47-1.22) 0.75 (0.46-1.21) 0.75 (0.46-1.22) 
School Enrollment, 
Enrolled (ref. Not 
enrolled in school) 
0.65 (0.42-1.03) 0.67 (0.42-1.05) 0.65 (0.42-1.03) 0.65 (0.42-1.01) 
Highest Level of 
Education 
Completed (ref. less 
12 yrs) 
    
12 yrs 0.65 (0.44-0.98)* 0.66 (0.44-0.99)* 0.66 (0.44-0.99)* 0.66 (0.44-0.99)* 
13-15 yrs 0.55 (0.35-0.87)* 0.56 (0.36-0.89)* 0.56 (0.34-0.91)* 0.57 (0.35-0.93)* 
16 yrs 0.25 (0.12-0.52)*** 0.26 (0.12-0.53)*** 0.26 (0.12-0.55)*** 0.25 (0.12-0.55)*** 
greater than 16 yrs 0.45 (0.18-1.09) 0.45 (0.18-1.11) 0.46 (0.18-1.15) 0.46 (0.18-1.18) 
Employment Status, 
Employed (ref. Not 
employed) 
0.98 (0.67-1.43) 0.99 (0.67-1.44) 0.99 (0.67-1.45) 0.99 (0.67-1.46) 
Economic Hardship, 
Indicated (ref. Not 
indicated) 
1.32 (0.82-2.14) 1.34 (0.83-2.15) 1.28 (0.80-2.03) 1.30 (0.81-2.08) 
Recent antibiotic 
use in previous 12 
months 
0.64 (0.36-1.11) 0.64 (0.37-1.12) 0.64 (0.37-1.11) 0.64 (0.37-1.10) 
Recent condom use 
in previous 12 
months 
1.22 (0.86-1.74) 1.22 (0.86-1.73) 1.20 (0.84-1.71) 1.17 (0.82-1.67) 
Any self-reported 
STI in previous 12 
months 





Note. Abbreviations: AOR= adjusted odds ratio; CI = confidence interval. All models were controlled for: gender, race/ethnicity, 
age at WIII, sexual orientation, marital status, school enrollment status, highest level of education completed, employment 
status, economic hardship, antibiotic use in previous 12 months, condom use in past 12 months, any STI in previous 12 month 
period, distance moved from WI to WIII and WI school stratification variables (geographic area, school urbanicity, school size, 
school type and percentage white).  
a Data from the National Longitudinal Study of Adolescent Health In-Home Interview [Wave I (1994-1995) & Wave III (2001-
2002)], Contextual Datasets [Wave I (1990)] and In-School interviews [Wave I (1994-1995)]. 
*  = p ≤ 0.05; ** = p ≤ 0.01; *** = p ≤ 0.001. 
 
M1: Level 1 & 
2 Controls 
 









 AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 
Level-2 Risk Factor     
Wave I concentrated 
poverty   1.11 (0.96-1.28) 1.11 (0.96-1.29) 1.58 (0.19-13.16) 
Level-1 Protective 
Factors      
Promotive Assets     
Resilience-Overall 
(centered)     0.98 (0.84-1.14) 1.00 (0.84-1.19) 
Resilience-Self/Family 
(centered)     1.00 (0.83-1.21) 1.00 (0.81-1.22) 
Resilience-Self (centered)     1.02 (0.80-1.29) 1.11 (0.85-1.46) 
Promotive Resources     
Maternal Connectedness 
(centered)     0.73 (0.54-1.00)
* 0.70 (0.52-0.95)* 
Peer Connectedness 
(centered)     1.05 (0.63-1.76) 1.01 (0.59-1.74) 
School Connectedness 
(centered)     0.87 (0.70-1.08) 0.93 (0.73-1.20) 
Interactions     
Wave I concentrated 
poverty x Resilience-
Overall (centered) 
      0.95 (0.82-1.09) 
Wave I concentrated 
poverty x Resilience-
Self/Family (centered) 
      1.01 (0.88-1.15) 
Wave I concentrated 
poverty x Resilience-Self 
(centered) 
      0.85 (0.72-1.00) 
Wave I concentrated 
poverty x Maternal 
Connectedness (centered) 
      1.12 (0.84-1.50) 
Wave I concentrated 
poverty x Peer 
Connectedness (centered) 
      1.12 (0.69-1.82) 
Wave I concentrated 
poverty x School 
Connectedness (centered) 








M1: Level 1 & 2 
Controls 
 









 AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 
Level 1 Demographics 
& Controls     
Gender, Male (ref. 
Female) 0.79 (0.47-1.33) 0.79 (0.47-1.33) 0.88 (0.52-1.49) 0.87 (0.51-1.47) 
Race/Ethnicity (ref. 
White Non-Hispanic)     
Black Non-Hispanic 4.07 (2.13-7.77)*** 3.78 (1.85-7.73)*** 4.19 (2.06-8.53)*** 4.42 (2.13-9.13)*** 
Hispanic 1.38 (0.58-3.29) 1.35 (0.57-3.22) 1.46 (0.61-3.50) 1.50 (0.62-3.63) 
Other 2.67 (1.05-6.82)* 2.61 (1.01-6.75)* 2.71 (1.03-7.11)* 2.85 (1.07-7.58)* 
Mean Age at WIII 1.14 (1.01-1.29)* 1.14 (1.01-1.29)* 1.12 (0.98-1.27) 1.12 (0.98-1.28) 
Sexual Orientation, 
Straight (ref. Bisexual 
or Gay) 
2.19 (0.77-6.22) 2.21 (0.78-6.26) 2.18 (0.77-6.17) 2.20 (0.75-6.45) 
Marital Status, Married 
(ref. Never married or 
not currently married) 
0.50 (0.26-0.99)* 0.49 (0.25-0.98)* 0.47 (0.23-0.96)* 0.47 (0.23-0.97)* 
School Enrollment, 
Enrolled (ref. Not 
enrolled in school) 
1.01 (0.60-1.68) 1.02 (0.61-1.70) 1.03 (0.62-1.71) 0.99 (0.60-1.66) 
Highest Level of 
Education Completed 
(ref. less 12 yrs) 
    
12 yrs 0.73 (0.41-1.30) 0.74 (0.41-1.31) 0.73 (0.41-1.29) 0.75 (0.42-1.33) 
13-15 yrs 0.50 (0.29-0.89)* 0.52 (0.29-0.92)* 0.48 (0.27-0.83)** 0.48 (0.27-0.86)* 
16 yrs 0.54 (0.20-1.44) 0.55 (0.20-1.49) 0.50 (0.18-1.37) 0.51 (0.19-1.41) 
greater than 16 yrs 0.15 (0.04-0.60)** 0.15 (0.04-0.62)** 0.14 (0.03-0.59)** 0.13 (0.03-0.54)** 
Employment Status, 
Employed (ref. Not 
employed) 
0.74 (0.48-1.14) 0.75 (0.48-1.16) 0.73 (0.47-1.13) 0.70 (0.46-1.08) 
Economic Hardship, 
Indicated (ref. Not 
indicated) 
1.04 (0.56-1.94) 1.06 (0.57-1.98) 1.05 (0.56-1.98) 1.06 (0.57-1.97) 
Recent antibiotic use in 
previous 12 months 1.34 (0.78-2.29) 1.36 (0.79-2.32) 1.37 (0.80-2.33) 1.36 (0.80-2.33) 
Recent condom use in 
previous 12 months 0.96 (0.59-1.56) 0.95 (0.58-1.53) 0.92 (0.56-1.49) 0.94 (0.58-1.53) 
Any self-reported STI 




Note. Abbreviations: AOR= adjusted odds ratio; CI = confidence interval. All models were controlled for: gender, race/ethnicity, 
age at WIII, sexual orientation, marital status, school enrollment status, highest level of education completed, employment 
status, economic hardship, antibiotic use in previous 12 months, condom use in past 12 months, any STI in previous 12 month 
period, distance moved from WI to WIII and WI school stratification variables (geographic area, school urbanicity, school size, 
school type and percentage white).  
a Data from the National Longitudinal Study of Adolescent Health In-Home Interview [Wave I (1994-1995) & Wave III (2001-
2002)], Contextual Datasets [Wave I (1990)] and In-School interviews [Wave I (1994-1995)]. 
*  = p ≤ 0.05; ** = p ≤ 0.01; *** = p ≤ 0.001. 
 M1: Level 1 & 2 
Controls 








 AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 
Level-2 Risk Factor     
Wave I concentrated 
poverty   1.13 (0.87-1.45) 1.13 (0.88-1.45) 3.08 (0.32-29.50) 
Level-1 Protective 
Factors      
Promotive Assets     
Resilience-Overall 
(centered)     1.15 (0.87-1.52) 1.14 (0.77-1.68) 
Resilience-Self/Family 
(centered)     0.99 (0.79-1.24) 1.07 (0.84-1.36) 
Resilience-Self 
(centered)     1.06 (0.72-1.55) 1.03 (0.67-1.57) 




    0.87 (0.59-1.28) 0.88 (0.58-1.32) 
Peer Connectedness 
(centered)     2.16 (0.94-4.97) 2.16 (0.89-5.24) 
School Connectedness 
(centered)     1.04 (0.78-1.38) 0.92 (0.69-1.24) 
Interactions     
Wave I concentrated 
poverty x Resilience-
Overall (centered) 
      1.05 (0.84-1.33) 
Wave I concentrated 
poverty x Resilience-
Self/Family (centered) 
      0.83 (0.69-0.99)* 
Wave I concentrated 
poverty x Resilience-
Self (centered) 
      1.06 (0.82-1.37) 
Wave I concentrated 
poverty x Maternal 
Connectedness 
(centered) 
      0.97 (0.74-1.25) 
Wave I concentrated 
poverty x Peer 
Connectedness 
(centered) 
      1.06 (0.66-1.73) 
Wave I concentrated 
poverty x School 
Connectedness 
(centered) 
      1.30 (1.09-1.56)** 
77 
 
Appendix B: Representativeness of Analytical Sample 
Table B1 
Odds Ratios of Exclusion from Study Sample 
 
 
Note: Full sample (n = 14,322) includes wave III eligible cases and cases with cross-sectional grand sample weights. The study 
analytical sample (n = 7, 382) excluded cases that had no STI results, those who refused STI testing and missing data on variables of 
interest. The dependent variable "excluded sample" is defined as 1  =  cases excluded in the analytical sample and 0 = cases included 
in the analytical sample.
  Adjusted OR (95% CI)  
Sexually transmitted infections at 
wave III 
  
Diagnosed trichomoniasis  1.06 (0.83-1.37) 
Diagnosed chlamydia  1.03 (0.82-1.30) 
   
Demographics at wave III   
Gender (ref. Female)    
Male  1.12 (1.01-1.24)* 
Race/ethnicity (ref. White Non-
Hispanic) 
  
Black Non-Hispanic  1.11 (0.87-1.42) 
Hispanic  1.36 (0.92-2.02) 
Other  0.96 (0.71-1.30) 
Mean age at wave III  1.15 (1.08-1.22)*** 
Sexual Orientation, Straight (ref. 
bisexual/gay/mostly gay) 
 0.92 (0.68-1.25) 
Marital Status, Married (ref. Never 
married or not currently married)  
 0.91 (0.77-1.08) 
No (skip to Q.43)   
School Enrollment, Enrolled (ref. Not 
enrolled in school) 
 1.00 (0.87-1.15) 
Highest Level of Education Completed 
(ref. less than 12 years (years)) 
  
12 yrs  0.64 (0.54-0.76)*** 
13-15 yrs  0.56 (0.45-0.69)*** 
16 yrs  0.43 (0.30-0.61)*** 
greater than 16 yrs  0.37 (0.24-0.57)*** 
Employment Status, Employed (ref. No)  0.89 (0.79-1.00)* 
Economic Hardship (ref. Not indicated)   1.02 (0.82-1.27) 
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CHAPTER IV: SLEEPING IN A DIGITAL WORLD: THE ROLE OF EXCESSIVE 
MEDIA USE ON SLEEP INADEQUACY AMONG U.S. ADOLESCENTS 
Sleep inadequacy is an emerging public health issue. Current recommendations 
regarding sleep duration suggest that children (ages 5-12) need between 10-11 hours and 
adolescents (ages 13-17) between 8.5 to 9.25 hours of sleep per night for optimal 
development (National Sleep Foundation, 2014). However, a growing number of studies 
suggest that U.S. children are not meeting these guidelines and the prevalence of sleep 
inadequacy has increased over time (Cain & Gradisar, 2010; Shochat, Cohen-Zion, & 
Tzischinsky, 2014; Singh & Kenney, 2013; Smaldone, Honig, & Byrne, 2009; 
Strasburger, Jordan, & Donnerstein, 2010). Previous studies have documented that 
inadequate and insufficient sleep can negatively impact adolescent well-being as well as 
impair cognitive ability, academic performance, judgment, and behavior (Singh & 
Kenney, 2013). Sleep inadequate adolescents are also at greater risk for obesity, 
hyperactivity, depression, alcohol use, anxiety disorders, motor vehicle accidents, and 
injuries (Shochat et al., 2014; Singh & Kenney, 2013; Smaldone et al., 2009). 
Excessive media use is one behavioral mechanism that has been hypothesized to 
directly disrupt adolescent sleep and has been linked to other health consequences such as 
obesity (Strasburger et al., 2010; Wethington, Pan, & Sherry, 2013), depression (Lemola, 
Perkinson-Gloor, Brand, Dewald-Kaufmann, & Grob, 2014a; O’Keeffe & Clarke-
Pearson, 2011; Owens, 2014), and hypertension (Dworak, Schierl, Bruns, & Strüder, 
2007; Sherriff et al., 2009; Strasburger et al., 2010). The American Academy of 
Pediatrics (AAP) (2014) recommends that children, aged 2 or older, consume no more 
than two hours per day of media (television and non-school related computer use). 
However, recent studies suggest that children are exceeding these recommendations. 
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Media use increases with age, with greater consumption occurring when children hit their 
teens (ages 11-14) (Gingold, Simon, & Schoendorf, 2013; National Sleep Foundation, 
2014; Rideout, Foehr, & Roberts, 2010; Wethington et al., 2013; Zimmerman, 2008). 
Wethington and colleagues (2013) examined 2007 National Survey of Children's Health 
(NSCH) data and found that excessive screen time was highest among older adolescents, 
aged 12-17 (26.1%), compared to younger children, aged 6-11 (20.8%). More recent 
estimates suggest that media use has increased over time. The Kaiser Family Foundation 
(2010) conducted three waves of cross-sectional studies on media consumption of U.S. 
children, aged 8-18 and found that from 2004-2009, youth's average total media use 
increased (total media use time included school related time, non-school related time, and 
time spent multi-tasking). The average total media time in 2004 was 6 hours and 21 
minutes and in 2009 the average total media time was 7 hours and 38 minutes (Rideout et 
al., 2010).  
There is also growing evidence that the presence of media devices in children's 
bedrooms may directly displace sleep duration and sleep quality. Kaiser Family 
Foundation's (2010) study of children's media consumption behaviors found that as many 
as 71% had televisions present in their bedroom, 50% had video game players, 49% had 
cable TV and 36% had computers in their bedroom (Madden, Lenhart, Duggan, Cortesi, 
& Gasser, 2013; Rideout et al., 2010). Other research has found that media devices in 
children's bedrooms directly displace sleep through exposure to disruptive light and noise 
(e.g. notifications), timing of use, and duration of use (Cain & Gradisar, 2010; Singh & 
Kenney, 2013; Smaldone et al., 2009; Wethington et al., 2013; Zimmerman, 2008). 
Although other factors such as family (e.g. high parental stress) (Smaldone et al., 2009) 
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and neighborhood conditions (e.g. unsafe school or neighborhood environments) (Singh 
& Kenney, 2013) have also been found to influence adolescent sleep behavior and sleep 
environments, few studies have examined the context in which excessive media use and 
adolescent sleep inadequacy occurs (Cain & Gradisar, 2010; Owens, 2014; Singh & 
Kenney, 2013; Smaldone et al., 2009).   
 This study utilizes ecological systems theory (Bronfenbrenner, 1986) to examine 
the role of excessive media use on sleep inadequacy among U.S. adolescents (ages 10-17) 
and their associated family and neighborhood determinants. Using this framework we 
examine adolescents within their sleep environments, focusing on the family and 
neighborhood context. The study has five research aims. First, we estimate the prevalence 
of sleep inadequacy by child-level demographics, parental demographics, and household 
characteristics. Second, we assess the differences in sleep inadequacy by gender, age, 
race/ethnicity, and household poverty level.  It is hypothesized that males, African 
Americans (Non-Hispanic), families with incomes more than 200% of the federal poverty 
line, single mother headed households, and employed parents will report a higher 
likelihood of inadequate sleep compared to their counterparts. Third, we examine the 
independent influence of excessive media use on the likelihood of sleep inadequacy 
adjusted for individual, household characteristics, child's health behaviors, family 
context, and neighborhood context. It is hypothesized that higher levels of television use 
(> 2 hours/day) and computer use (> 2 hours/day) will be associated with inadequate 
sleep after adjusting for demographics, health behaviors, family context, and 
neighborhood context. Fourth, using the ecological systems theory framework we assess 
if the presence of media in the bedroom and parental limitations of media use were 
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moderators of the excessive media use-inadequate sleep association. It is hypothesized 
that children reporting excess media use (>2 hours/day) and having media present in the 
bedroom will have a higher likelihood of reporting inadequate sleep. It is also 
hypothesized that children who live in households with parental controls will be less 
likely to report inadequate sleep. Finally, intervening mechanisms that may explain the 
media use and inadequate sleep association were examined. 
Methods 
Study Design 
The National Survey of Children's Health (NSCH) is a nationally representative 
cross-sectional telephone survey of U.S. children (aged 0-17 years) and their families. 
Survey respondents were parents or guardians of one randomly selected child per 
household and data were collected for the most recent survey between February 2011 and 
June 2012. There were 95,677 families who completed interviews (response rate: 38.2% 
for landline sample, 15.5% for cell phone sample and 23.0% for the combined dual-frame 
sample) (Child and Adolescent Health Measurement Initiative, Data Resource Center on 
Child and Adolescent Health website, 2012). While 70% of the main survey respondents 
were the mother, 22% were the father, and 6% reported another relationship (e.g. other 
relative or non-relative) to the selected child.  
Participants 
 This study focused on adolescents aged 10-17 (n = 45,309) due to the availability 
of sleep and body mass index (BMI) data for this age group. Respondents were excluded 
for missing values for sleep (439), television use (185), computer use (356) or incomplete 
data on other covariates of interest (4,000). The final analytical sample included 40,329 
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adolescents, aged 10-17. Respondents were significantly more likely to be excluded if 
they identified as female, Black Non-Hispanic, and if their primary language was a non-
English language  (p ≤ 0.05) (Table D1). Respondents were less likely to be excluded if 
they completed 12 or more years of education or reported a poverty rate at 200% of the 
federal poverty line or greater (p ≤ 0.05). This study was approved by the Boston College 
Institutional Review Board.   
Measurement 
 Study measures were selected based on previous studies (Cain & Gradisar, 2010; 
Shochat et al., 2014; Singh & Kenney, 2013; Smaldone et al., 2009; Strasburger et al., 
2010; Zimmerman, 2008). 
 Dependent variable: Sleep inadequacy. Sleep was measured based on parental 
response to, "during the past week (7 days), on how many nights did the child get enough 
sleep for a child [his/her] age?” Respondents defined what constitutes "enough sleep" for 
the selected child. Responses were recoded and sleep inadequacy was defined as ≥ 3 days 
of inadequate sleep (Hassan, Davis, & Chervin, 2011). 
 Main independent variables: Media use. Media use was hypothesized to be the 
main behavioral mechanism that directly effects an adolescent’s sleep (Cain & Gradisar, 
2010; Singh & Kenney, 2013). Computer use time was measured based on parental 
responses to, "on an average weekday how much time does the child usually spend with 
computers, cell phones, handheld video games, and other electronic devices, doing things 
other than schoolwork?” (Child and Adolescent Health Measurement Initiative, 2013) 
Television use time was measured by, "on an average weekday, about how much time 
does (your child) usually watch TV, watch videos, or play video games?" (Child and 
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Adolescent Health Measurement Initiative, 2013). All media measures were 
dichotomized using the American Academy of Pediatrics (AAP) recommendations for 
media use for children and adolescents (≤ 2 hours/per day / >2 hours/per day) (AAP, 
2014).  
  Children's health behaviors. Other intervening behavioral mechanisms 
considered were the health behaviors of children and families (Cain & Gradisar, 2010; 
Zimmerman, 2008). Media presence in the bedroom was measured by a binary response 
(yes/no) to, "does he/she have a TV, computer, or access to electronic devices in his/her 
bedroom?" (Child and Adolescent Health Measurement Initiative, Data Resource Center 
on Child and Adolescent Health website, 2012). Physical activity was measured by 
responses to the number of days a child engaged in vigorous activity for at least 20 
minutes, responses ranged from 0 days to everyday. Children's depressive symptoms 
were measured by parental responses to, during the past month was "he/she unhappy, sad 
or depressed" using a five-point scale ranging from 1 (never) to 5 (always). Child's body 
mass index (BMI) was measured using NSCH's derived BMI-for-age variable. The 
measure was calculated using parental report of child's height and weight and were not 
independently verified (Child and Adolescent Health Measurement Initiative, Data 
Resource Center on Child and Adolescent Health website, 2012). NSCH recoded 
responses using the Centers for Disease Control and Prevention's age- and gender-
specific BMI categories for children (Centers for Disease Control and Prevention, 2014). 
Responses were categorized as underweight (less than 5th percentile), normal weight 
(5th-84th percentile), and overweight (85th percentile)/obese (95th percentile and above) 
(Child and Adolescent Health Measurement Initiative, Data Resource Center on Child 
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and Adolescent Health website, 2012). 
 Family context. Parental imposed media use limitations were measured by binary 
responses to, "Do you limit the amount of time [he/she] spends watching TV, playing on 
the computer, or using electronic devices?" (Child and Adolescent Health Measurement 
Initiative, Data Resource Center on Child and Adolescent Health website, 2012). Family 
activities were measured by religious attendance and family meals. Family religious 
attendance was measured by parental response to, "how often do children attend religious 
services?" Responses ranged from 0 (never) to 3 (at least once a week) (Child and 
Adolescent Health Measurement Initiative, Data Resource Center on Child and 
Adolescent Health website, 2012). Frequency of family meals was measured by, "during 
the past week on how many days did all the family members who live in the household 
eat a meal together?" Responses ranged from no days to everyday. 
 Neighborhood context. Three NSCH neighborhood indicators were used to 
measure neighborhood context. Neighborhood amenities were measured by parental 
report of the number of amenities present in the child's neighborhood, items included: 
sidewalks, parks, recreation centers, or libraries.  Responses ranged from 0 (none out of 
four) to 4 (four out of four).  Neighborhood conditions/detracting elements were 
measured by parental report of detracting conditions present in the child's neighborhood, 
which included presence of litter, poorly kept/run down housing, or vandalism/graffiti. 
Responses ranged from 0 (none out of three) to 3 (three out of three). Supportive 
neighborhoods were measured by parental responses to four statements: people in the 
neighborhood...1) help each other out; 2) watch each other's children; 3) can count on 
others in their neighborhood; and 4) can trust their neighbors to care for their child if 
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he/she was hurt or scared while playing outside. Responses ranged from strongly agree 
(1) to strongly disagree (4). Item responses were averaged and only respondents who had 
at least three out of the four items were considered eligible cases. NSCH dichotomized 
responses using a mean score of 2.25 or higher as the threshold for living in supportive 
neighborhoods (Child and Adolescent Health Measurement Initiative, Data Resource 
Center on Child and Adolescent Health website, 2009) 
 Covariates. Parental report of the child's demographic characteristics considered 
were gender, age, and race/ethnicity. It was hypothesized that household socio-economic 
characteristics are underlying determinants that influence children's sleep conditions 
(Cain & Gradisar, 2010; Owens, 2014; Singh & Kenney, 2013; Zimmerman, 2008). 
Parental report of household characteristics considered included highest education in 
household, household federal poverty level (FPL), family structure, total number of kids 
under the age of 18 in the household, total number of adults in the household, household 
employment, respondent's relationship to child, primary language in household, and 
child's health insurance status.  
Analysis Plan 
 First, prevalence rates for sleep inadequacy were estimated to describe the study 
population. Second, bivariate associations were calculated to examine differences in sleep 
inadequacy prevalence by each independent variable. Differences were considered 
statistically significant at p ≤ 0.05. Third, four logistic regressions were estimated using a 
forward step-wise approach to examine the association between media use and sleep 
inadequacy while sequentially adjusting for demographics and context. Variables were 
entered as blocks, first children's and household demographics (model 1) were entered, 
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then children's health behaviors (model 2), then family context (model 3), and finally 
neighborhood context (model 4). Fourth, potential moderating effects of media presence 
in the bedroom and parental controls for media use were examined through interaction 
effects. All analyses were stratified by age (aged 10-12 vs. aged 13-17) to account for the 
inverse relationship between sleep duration and age and were categorized based on sleep 
duration recommendations (Cain & Gradisar, 2010; National Sleep Foundation, 2014; 
Owens, 2014).  
All analyses were completed using Stata SE 12.1. Stata survey commands and 
survey weights were used to account for the complex survey design and correct for 
sampling and design effects.  Stata's "subpop" command was used to correct variance 
estimation since the analysis was restricted to adolescents aged 10-17 with complete data 
for sleep, television use, computer use, and other covariates of interest. A p ≤ .05 
significance level was used for all multivariate models to adjust for multiple comparisons 
and control for Type I error (Bender & Lange, 2001; MacDonald & Gardner, 2000). Post-
hoc analyses were completed with inadequate sleep defined as ≥ 2 days/week of 
inadequate sleep and results were consistent (not shown). 
Results 
 The characteristics of the study sample were summarized in Table 10 and Table 
11. The total prevalence of sleep inadequacy among U.S. adolescents by age was 11% for 
10-12 year olds and 20% among adolescents aged 13-17. In bivariate analyses, among 
younger adolescents sleep inadequacy was significantly associated with excessive 
television use (13.7%, p ≤ 0.01) and excessive computer use (14.0%, p ≤ 0.05). Among 
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older adolescents, sleep inadequacy was significantly associated with excessive computer 
use (24.1%, p ≤ 0.001) and no association was found with excessive television use.  
 Table 12 presents step-wise logistic regression models that examine the odds of 
sleep inadequacy adjusted for child-level demographics, household characteristics, child's 
health behaviors, family context and neighborhood context, stratified by age group. 
Across models significant associations between computer use and sleep inadequacy were 
observed among older adolescents only and no associations were found among younger 
adolescents. Among older adolescents, sleep inadequacy was significantly associated 
with excessive computer use (model 2, OR = 1.41, 95% CI [1.20, 1.65], p ≤ 0.001) and 
odds ratios attenuated slightly as family context and neighborhood context variable 
blocks were entered (models 3-4). Media presence in the bedroom was a significant risk 
factor across models (model 2, OR, 1.25, 95% CI [1.07, 1.46] p = 0.004), decreasing with 
the addition of the family context block (model 3) and increasing slightly with the 
introduction of neighborhood context block (model 4, OR, 1.21, 95% CI [1.04, 1.41], p = 
0.02). In contrast, for older adolescents excessive television use was a significant 
protective factor for sleep inadequacy and this association held after family context and 
neighborhood context variables were added (model 4, OR, 0.83, 95% CI [0.70, 0.98], p = 
0.03). For younger adolescents, no associations were found between sleep inadequacy 
and television use, computer use, or media presence in the bedroom.  
 Differences in sleep inadequacy based on child-level demographics and 
household demographics (Table 12) were examined. For younger adolescents, of the four 
child-level demographics, race/ethnicity was the only significant predictor of sleep 
inadequacy. Younger Black Non-Hispanic adolescents were significantly more likely to 
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be sleep inadequate (model 1, OR, 1.47, 95% CI [1.06, 2.03], p = .02) in comparison to 
their White Non-Hispanic counterparts but this association did not hold after family 
context and neighborhood context variable blocks were entered. 
 Of the nine household characteristics examined, only the relationship to the child 
was a significant predictor across models, particularly if the parental respondent was the 
father, the parental respondent was less likely to report that their adolescent had sleep 
inadequacy (model 4, OR, 0.64, 95% CI [0.53, 0.77], p ≤ .001). For older adolescents, of 
the four child-level demographics, two were significant risk factors for sleep inadequacy 
across models, birth order, and child's age (model 4, OR, 1.14, 95% CI [1.08, 1.20], p ≤ 
.001). Of the nine household characteristics examined, lack of health insurance was a 
significant risk factor in the fully adjusted model (model 4, OR, 1.54, 95% CI [1.01, 
2.34], p = 0.04). Protective factors for sleep inadequacy among older adolescents were 
parental respondent's relationship to the child (father or other) and family structure (two 
parent in which one parent is a step parent).  
 In addition to media related exposures, three other behavioral mechanisms were 
assessed including level of physical activity, BMI, and depressive symptoms. Out of the 
three indicators, only one, depressive symptoms, was significantly associated with sleep 
inadequacy. Across age groups, parental reports of any level of depressive symptoms 
were more likely to report sleep inadequacy in comparison to their counterparts whom 
reported no depressive symptoms for their selected child.   
 Next, we examined the family and neighborhood determinants (Table 12) 
associated with sleep inadequacy.  In terms of family context, across age groups, 
adolescents who live in households where the family ate together frequently (≥ 4 
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days/week) were less likely to report sleep inadequacy. Older adolescents in which 
parents reported greater numbers of adverse family experiences (model 4, OR, 1.09, 95% 
CI [1.03, 1.15], p = .001) and greater aggravation in parenting (model 4, OR, 1.38, 95% 
CI [1.21, 1.57], p ≤ .001) were at higher risk for sleep inadequacy in comparison to 
counterparts that reported no adverse family experiences or aggravation in parenting. In 
terms of neighborhood context, significant associations between contextual features and 
sleep inadequacy were observed and findings varied by age group. Among older 
adolescents, parents who reported more neighborhood amenities were more likely to 
report their adolescent was sleep inadequate (model 4, OR, 1.08, 95% CI [1.02, 1.15], p = 
.008). Parents who reported living in supportive neighborhoods were significantly less 
likely to report that their adolescent was sleep inadequate (model 4, OR, 0.77, 95% CI 
[0.62, 0.96], p = .02). For younger adolescents, parents reporting more detracting 
conditions were significantly more likely to report that their adolescent was sleep 
inadequate (model 4, OR, 1.17, 95% CI [1.02, 1.34], p = .03). No associations were 
found between sleep inadequacy and neighborhood amenities and supportive 
neighborhoods for younger adolescents. In post hoc analysis, we further explored the 
neighborhood effects stratified by household poverty and age group (Tables C6 and C7). 
Overall, we found that neighborhood effects varied based on household poverty level and 
age group.  We found that among younger adolescents living in more disadvantaged 
communities, the strongest neighborhood risk factors for sleep inadequacy was parental 
reports of living in supportive neighborhoods (0-99% FPL, OR = 2.62, 95% CI [1.46, 
4.70], p = .001) and higher detracting conditions (100-199% FPL, OR = 1.34, 95% CI 
[1.08, 1.67],  p =.009), whereas higher numbers of neighborhood amenities had a 
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protective effect (100-199% FPL, OR = 0.79, 95% CI [0.64-, 0.97],  p =.02). For younger 
adolescents living in more advantaged neighborhoods (200-399% FPL) and living in 
supportive neighborhoods had a protective effect against sleep inadequacy (OR = 0.58, 
95% CI [0.35, 0.95], p =.03). Among older adolescents living in more disadvantaged 
neighborhoods, risk factors for sleep inadequacy were higher numbers of amenities (0-
99% FPL, OR = 1.29, 95% CI [1.11, 1.50], p = .001) and greater number of detracting 
neighborhood conditions (100-199% FPL, OR = 1.23, 95% CI [1.03, 1.46], p  = .02). For 
adolescents living in more advantaged neighborhoods (≥ 400% FPL), living in supportive 
neighborhoods had a protective effect (OR = 0.66, 95% CI [0.47, 0.93], p = 0.02) and 
greater detracting conditions was a significant risk factor for sleep inadequacy (OR = 
1.26, 95% CI [1.06, 1.51], p = 0.009). 
 Tables 13 and 14 present models that examined parental media use limitations and 
presence of media in the bedroom as potential moderators (Aim 4). Among older 
adolescents, parents who reported their child consumed television excessively and had 
media present in the bedroom (interaction, p = 0.02; Table 13) were more likely to be 
sleep inadequate in comparison to their counterparts who did not use media excessively 
and had no media presence in the bedroom. No associations were observed among 
younger adolescents. Table 14 presents models that examined parental media limitations 






 This study extends previous work by documenting the role of excessive media use 
on adolescent sleep inadequacy using a nationally representative sample of U.S. 
adolescents.  The primary finding of the study is that among older adolescents, aged 13-
17, excessive computer use (including cell phones, handheld video games, and other 
electronic devices) was independently associated with sleep inadequacy. Family and 
neighborhood determinants were also found to be significant predictors and the effects 
varied based on age group. Across age groups, adolescents living with families reporting 
high levels of familial stress were at greater risk for sleep inadequacy and adolescents 
living with families that share family meals (≥ 4 days/week) were less likely to be sleep 
inadequate. Among older adolescents, familial risk factors were parental reports of high 
adverse family experiences and high aggravation in parenting. Neighborhood conditions 
had differential effects based on age group and poverty level. Among adolescents living 
in more disadvantaged neighborhoods, high numbers of detracting conditions was a 
strong risk factor for sleep inadequacy for both age groups, whereas high numbers of 
neighborhood amenities were protective for younger adolescents only. For adolescents 
living in more advantaged neighborhoods, living in supportive communities was a strong 
protective factor for both age groups and higher numbers of detracting conditions was a 
significant risk factor for older adolescents only. Finally, in examining potential 
moderators of the excessive media use-sleep association, we found that among older 
adolescents the combination of excessive television use and media presence in the 




adolescents. We did not find evidence that the combination of parental restrictions and 
excessive media use were protective against sleep inadequacy for both age groups.  
Excessive Media Use and Sleep Inadequacy 
 Previous studies have documented that excessive media use, across different 
forms of media, disrupts adolescent sleep through delayed bedtime and shorter sleep 
duration (Bartel, Gradisar, & Williamson, 2014; Cain & Gradisar, 2010; Owens, 2014; 
Strasburger et al., 2010; Zimmerman, 2008). Our study documented that among older 
adolescents, excessive computer use was negatively associated with sleep inadequacy and 
the association was comparable to previous studies using nationally representative data 
(Singh & Kenney, 2013). The negative association between excessive television viewing 
and sleep outcomes has also been well documented (Cain & Gradisar, 2010; Garmy, 
2014; Owens, 2014; Singh & Kenney, 2013; Strasburger et al., 2010).  In contrast to prior 
research and our hypothesis, among older adolescents we found a protective association 
between excessive television use and sleep inadequacy. These differences in findings 
could be a result of media use related factors that were beyond the scope of NSCH's 
survey such as measuring the type of content viewed, nature of media use (passive vs. 
active viewing), and frequency and timing of media use (Cespedes et al., 2014; Garmy, 
2014; Lemola et al., 2014a; Lemola & Richter, 2013; Smaldone et al., 2009; Zimmerman, 
2008). In contrast to previous studies, we constructed media use and sleep measures 
according to current U.S recommendations from the American Academy of Pediatrics 
and National Sleep Foundation (AAP, 2014; National Sleep Foundation, 2014). The 
media use measures include some of the more recent technological advances in multi-




Gradisar, 2010; O’Keeffe & Clarke-Pearson, 2011; Owens, 2014; Strasburger et al., 
2010). Overall, the findings of the study provide partial support to hypothesis 2 (Aim 3), 
that excessive computer use and sleep inadequacy would be associated, however no 
association was found for excessive television use and sleep inadequacy (Van den Bulck, 
2004). 
 This study controlled for six other behavioral risk factors. Our findings suggest 
that depressive symptoms were strong risk factors for sleep inadequacy and these results 
were consistent when stratified by age group. This is supported by previous studies that 
have documented both associations and bidirectional relationships with adolescent 
depressive symptoms and highlights an area of future research (Doane & Thurston, 2014; 
Lemola, Perkinson-Gloor, Brand, Dewald-Kaufmann, & Grob, 2014b; Owens, 2014; 
Smaldone et al., 2009). Body mass index and physical activity were not significant risk 
factors for sleep inadequacy which is consistent with previous studies (Singh & Kenney, 
2013; Smaldone et al., 2009; Van den Bulck, 2004). 
 We also examined differences in sleep inadequacy based on child-level and 
household demographics. Previous studies have documented differences in sleep 
inadequacy based on age, race, and socio-economic status (SES) (Cain & Gradisar, 2010; 
National Sleep Foundation, 2014; Owens, 2014; Singh & Kenney, 2013; Zimmerman, 
2008). In our study, we found that among older adolescents, child's age and being 
uninsured were significant predictors, which is consistent with previous studies (Cain & 
Gradisar, 2010; National Sleep Foundation, 2014; Rideout et al., 2010; Singh & Kenney, 
2013; Smaldone et al., 2009). Previous studies have documented differences in sleep 




race/ethnicity or poverty level to be robust predictors across models. These differences in 
findings can be partially explained by previous studies that found inconsistent 
relationships between race/ethnicity and inadequate sleep (Singh & Kenney, 2013; 
Smaldone et al., 2009). For example, two recent studies that examined NSCH data had 
different findings.  Smaldone and colleagues (2007) examined U.S. children's sleep 
inadequacy using 2003 NSCH data and found no evidence of racial/ethnic disparities. In 
contrast, Singh and Kenney (2013) examined 2007 NSCH data and documented 
racial/ethnic disparities in sleep inadequacy. In our study we found sleep inadequacy and 
SES were not associated, which is consistent with previous studies (Marco, Wolfson, 
Sparling, & Azuaje, 2012; Owens, 2014). Overall, the study findings provide partial 
support for hypothesis 1 (Aim 2), that there were significant differences in sleep 
inadequacy by age.  
Contextual Factors Associated with Adolescent Sleep Inadequacy  
 Recent studies have suggested that environmental factors can either directly or 
indirectly impact adolescent sleep (Bartel et al., 2014; Brunborg et al., 2011; Cain & 
Gradisar, 2010; Desantis et al., 2013; Flint-Bretler, Shochat, & Tzischinsky, 2013; 
Matthews, Hall, & Dahl, 2014; Owens, 2014; Singh & Kenney, 2013). This study 
contributes to prior work by using the ecological systems theory to examine the family 
and neighborhood determinants associated with adolescent sleep inadequacy. Of the five 
family contextual factors examined, four were found to be significant predictors of sleep 
inadequacy and these findings varied based on age group. Overall, we found that across 
age groups, adolescents residing in households where parents report high aggravation in 




be at risk for sleep inadequacy if their parent reported high numbers of adverse family 
events. These findings are consistent with a previous study on 2003 NSCH data that 
found that parental stress and familial conflict were risk factors for sleep inadequacy 
among U.S. children aged 6-17 (Smaldone et al., 2009). Previous studies have also 
documented family meals and parental imposed media limitations as effective strategies 
for reducing excessive media use (Cain & Gradisar, 2010; Owens, 2014; Wethington et 
al., 2013). Our analysis extends previous work by documenting the protective effects of 
family meals and media limitations on sleep inadequacy. We observed protective effects 
for family meals across models and age groups. For older adolescents, having meals at 
least four days per week was protective whereas in younger adolescents the protective 
effect was only observed in households in which parents reported sharing family meals 
everyday. In contrast, previous studies have documented protective associations of 
parental limitations on excessive media use. In our analysis, we found that parental 
imposed media limitations were protective among younger adolescents. However, this 
protective effect was not found in older adolescents, which is consistent with literature, 
suggesting that the effect of parental media limitations vary based on children's age (Cain 
& Gradisar, 2010; Gingold et al., 2013; Owens, 2014; Wethington et al., 2013; 
Zimmerman, 2008). The differences based on age group may be partially explained by 
older adolescents’ differing media use patterns, timing of media use, type and content of 
media consumed, lack of parental rules about sleep schedules, and lack of parental 
monitoring of media consumption (Bleakley, Jordan, & Hennessy, 2013; Cain & 




 There is limited research on the neighborhood effects on adolescent sleep 
inadequacy and previous studies have documented inconsistent relationships between 
neighborhood SES and sleep inadequacy (Marco et al., 2012; Owens, 2014; Singh & 
Kenney, 2013; Troxel, Lee, Hall, & Matthews, 2014). One previous study on 2007 
NSCH data documented that greater neighborhood distress and socioeconomic 
disadvantage were associated with adolescent sleep inadequacy among U.S. children 
aged 6-17 (Singh & Kenney, 2013). In our analyses, we found that neighborhood features 
have differential effects on sleep inadequacy based on poverty level and age group. 
Younger adolescents living in communities with greater deleterious conditions and 
supportive neighborhoods were at greater risk for sleep inadequacy, which is partially 
supported by previous studies (Marco et al., 2012; Singh & Kenney, 2013; Smaldone et 
al., 2009). Similarly, older adolescents living in poverty were at greatest risk for sleep 
inadequacy when living in neighborhoods with greater detracting conditions and greater 
number of neighborhood amenities which is consistent with previous studies (Bartel et 
al., 2014; Cain & Gradisar, 2010; Knutson & Lauderdale, 2009; Marco et al., 2012; 
Owens, 2014). We also found that older adolescents living in more advantaged 
neighborhoods were at highest risk for sleep inadequacy when living in neighborhoods 
with more detracting conditions and were less likely to be sleep inadequate if they lived 
in supportive neighborhoods which is consistent with previous studies (Marco et al., 
2012; Singh & Kenney, 2013; Smaldone et al., 2009). Overall, the difference in findings 
may be partially explained by previous studies where adolescents from higher SES 
households had shorter sleep duration (Marco et al., 2012; Owens, 2014). These 




curricular activities that may impact their sleep such as greater access to media, after 
school employment, pressure for academic success, socializing, or other extracurricular 
activities (Adam, Snell, & Pendry, 2007; Cain & Gradisar, 2010; Knutson & Lauderdale, 
2009; Owens, 2014).  
Moderators of Excessive Media Use and Sleep Inadequacy Association  
 The third stage of this study was to assess mechanisms that moderate the 
excessive media use and sleep inadequacy association. We found that among older 
adolescents, media presence in the bedroom moderates the association between excessive 
television use and sleep inadequacy. This is consistent with previous studies that found 
the presence of media in the bedroom to displace sleep quality and duration among 
adolescents (Adachi-Mejia, Edwards, Gilbert-Diamond, Greenough, & Olson, 2014; 
Brunborg et al., 2011; Dijk, 2014; Eggermont & Van den Bulck, 2006; Lemola et al., 
2014b). Interestingly, the combination of excessive computer use (> 2 hours/weekday) 
and presence of media in the bedroom was not associated with sleep inadequacy which is 
in contrast to other studies (Eggermont & Van den Bulck, 2006; National Sleep 
Foundation, 2014; Rideout et al., 2010; Van den Bulck, 2004). Overall, these findings 
support hypothesis 3 (Aim 4) that children reporting excessive media use and having 
media present in the bedroom will have a higher likelihood of sleep inadequacy. 
 Our findings on parental limitations suggest that parental imposed media 
limitations are generally effective for younger adolescents who are sleep inadequate, 
however across age groups media limitations had no effect on sleep inadequacy among 
adolescents who used media excessively (Fossum, Nordnes, Storemark, Bjorvatn, & 




control of media use changes with children's age, however our findings contradict 
previous studies that have found parental media limitations to be an effective strategy in 
reducing excess media consumption (Cain & Gradisar, 2010; Gingold et al., 2013; 
Owens, 2014). The lack of association found in our study may be partially explained by 
differences in parental media consumption rules, monitoring practices, rules, and 
consistency in sleep schedules during the weekday and weekends and parents lack of 
awareness of youth's media consumption behaviors (Adam et al., 2007; Bleakley et al., 
2013; Cain & Gradisar, 2010; Owens, 2014; Rideout et al., 2010; Zimmerman, 2008). 
Based on the findings of this study, the null hypothesis is not rejected for hypothesis 4 
(Aim 4) that there is no association between excessive media use and parental limitations 
and sleep inadequacy. 
Strengths and Limitations NSCH provides a rich nationally representative dataset on 
multiple facets of children's lives and provides a unique opportunity to examine children's 
health behavior within the social and neighborhood contexts that they live in. Overall, the 
findings of this study should be considered in light of the study limitations. First, the 
study measured subjective parental reports of media use and sleep inadequacy that pose 
issues of reliability, validity, and recall bias since parents may not accurately estimate 
their children's media and sleep patterns or may not recall their children's past behaviors 
(Cain & Gradisar, 2010; Do, Shin, Bautista, & Foo, 2013; Owens, 2014; Wethington et 
al., 2013). Second, parents may report favorable behaviors on media use and sleep for 
their children which creates a social desirability bias (Leong & Austin, 2005). Third, 
parental respondents may misreport or under-report because they may be unaware of their 




assessed behaviors on the weekdays, which does not account for potential higher media 
consumption on the weekends (Cain & Gradisar, 2010; Owens, 2014; Wethington et al., 
2013). Fourth, Finally, since the study design is cross-sectional the associations may not 
be considered causal. Future research should examine excessive media use and sleep 
inadequacy longitudinally to address issues of causality or explore the various 
mechanisms and pathways of excessive media use on sleep inadequacy, which is beyond 
the scope of this study due to the its cross-sectional design and the limited number of 
media used related variables available (Dijk, 2014; Owens, 2014).  
Implications and Conclusion 
 Overall, our study supports a growing body of literature that suggests excessive 
media use negatively impacts adolescent health. Almost half of U.S. adolescents 
examined in this study exceeded AAP recommendations for media consumption and of 
those who are using media excessively, media presence in the bedroom is negatively 
impacting their sleep health. Moreover our findings support national public health efforts 
to reduce media consumption and promote sleep health among adolescents. Public health 
efforts targeting families should focus on reducing adolescents’ overall non-school 
related media consumption, promote removing all media devices from adolescents' 
bedrooms, and targeting subgroups that are at greatest risk for sleep inadequacy (Cain & 
Gradisar, 2010; National Sleep Foundation, 2014; Owens, 2014). For health 
professionals, interventions should assess for behavioral and contextual factors that may 





Subject and Household Characteristics by Prevalence of Sleep Inadequacy Problems 
Among U.S. Adolescents (aged 10-17): National Survey of Children's Health 2011-2012a 
(n = 40,329) 
 
  %c At least 3 days of inadequate sleep 
Characteristics  
n(%)b  
10-12 yrs  
(n=14,586) 
p-value 





    




10.6 0.38 19.2 0.21 
 Female 19,560 (48.5) 11.6  20.6  




10.7 ≤ 0.01 20.5 0.06 




16.4  17.9  
Multi-racial/Other, Non-
Hispanic 3,791 (9.4) 
9.5  23.4  
Child's age, M=13.5 SD=2.4 40,329 (100)  0.98  ≤ 0.001 
5-7 Nights/sleep  11.0   15.0  
0-4 Nights/sleep  11.0  15.3   
Birth order      
Only child 9,852 (24.4) 13.0 0.51 21.5 ≤ 0.001 
Oldest child 18,229 (45.2) 11.2  20.8  
Second oldest child 9,897 (24.5) 10.7  14.4  
Third oldest child 2,065 (5.1) 9.3  22.2  
Fourth oldest child 286 (0.7) 7.6  47.2  
Household Demographics      
Respondent's relationship to 
child  
    
Mother  28,634 (71.0) 12.1 ≤ 0.001 21.1 ≤ 0.001 
Father 9,397(23.3) 6.9  16.0  
Other 2,299(5.70) 15.1  15.8  
Family structure      
Two parent - bio or adopted 24,117 (59.8) 9.6 ≤ 0.01 19.9 0.47 
Two parent - step family  5,404 (13.4) 11.3  19.1  
Single mother - no father 
present 7,703 (19.1) 
15.1  21.3  
Other family type 3,105 (7.7) 12.5  17.7  
Total number of adults in the 
household   0.19  0.99 
1 6,090 (15.1) 13.4  19.7  
2 24,157 (59.9) 10.6  19.9  
3 10,082 (25.0) 11.0  19.9  
Number of kids<18 years old in 
household    0.22  0.06 
1 9,840 (24.4) 13.0  21.5  






Note. Abbreviations: FPL, federal poverty level; HS, high school; M, mean. SD, standard deviation.  
a Data from the National Survey of Children's Health 2011-2012. 
b  Weighted number and percentage. 




  %c At least 3 days of inadequate sleep 
Characteristics 
n(%)b 
10-12 yrs  
(n=14,586) 
p-value 
13-17 yrs  
(n=25,743) 
p-value 
>=3 15,164 (37.6) 10.9  18.2  
Primary language in household   0.96  ≤ 0.05 
English  38,578 (90.7) 11.1  20.4  
Other language  3,751 (9.3) 11.0  14.1  
Highest education completed in 
household  
 0.52  ≤ 0.05 
< High school 3,791 (9.40) 12.9  16.2  
HS graduate 8,025 (19.9) 10.0  16.3  
> HS 28,513 (70.7) 11.1  21.3  
Employment   ≤ 0.01  0.12 
no 5,444 (13.5) 14.9  17.5  
yes  34,885 (86.5) 10.5  20.3  
Household poverty level    0.56  ≤ 0.001 
0-99% FPL  6,856 (17.1) 11.5  17.1  
100-199% FPL  8,388 (20.8) 12.4  18.0  
200-399% FPL  12,220 (30.3) 10.3  18.9  
400% FPL or greater 12,865 (31.9) 10.7  23.2  
Child's health insurance status   0.09  ≤ 0.05 
Public insurance/Medicaid 12,179 (30.2) 12.5  17.4  
Private insurance 25,932 (64.3) 10.7  20.9  





Prevalence of Adolescent's Health Behaviors, Family Context and Neighborhood Context 
by Sleep Inadequacy Among U.S. Adolescents (aged 10-17): National Survey of 





 n (%)b %
c At least 3 days/week of inadequate 
sleep 
 
Characteristics n= 40,329 aged 10-12  (n = 14,586) 
p- 
value 
aged 13-17  
(n=25,743) p-value 
Children's Health Exposures      
TV use      
<=2 hrs/day 29,964 (74.3) 10.3 ≤ 0.01 20.0 0.67 
>2 hrs/day 10,364 (25.7) 13.7  19.5  
Computer use   ≤ 0.05  ≤0.001 
<=2 hrs/day 30,368 (75.3) 10.7  17.9  
>2 hrs/day 9,961 (24.7) 14.0  24.1  
Has TV, computer, electronic 
devices in bedroom 
     
No 15,406 (38.2) 9.9 ≤0.05 17.2 ≤0.001 
Yes 24,923 (61.8) 12.1  21.2  
Physical Activity   ≤0.001  ≤0.01 
No days 4,033 (10.0) 12.8  23.1  
1-3 days 10,687 (26.5) 15.5  21.8  
4-6 days 16,253 (40.3) 9.3  19.2  
Everyday 9,356 (23.2) 9.6  16.5  
BMI for age   ≤0.05  0.63 
Underweight < 5th percentile 2,339 (5.80) 10.4  22.5  
Normal weight - 5th-84th 
percentile 
25,407 (63.0) 9.9  19.7  
Overweight or obese 12,583 (31.2) 12.9  19.8  
[He/She] is unhappy, sad, or 
depressed 
  ≤0.001  ≤0.001 
Never 16,172 (40.1) 7.7  13.9  
Rarely 14,478 (35.9) 10.3  20.0  
Sometimes 8,590 (21.3) 18.7  26.4  
Usually 807 (2.0) 14.7  44.9  
Always 282 (0.7) 50.4  40.6  
Family Context      
Do you limit the amount of time 
[he/she] spends watching TV, 
playing on the computer 
  ≤0.01  ≤0.001 
No 9,437 (23.4) 14.7  23.2  
Yes 30,892 (76.6) 10.6  18.4  
Family's religious service 
attendance 
  0.93 
 ≤0.001 
Does not attend religious services 7,501 (18.6) 11.4  21.7  
More than once/yr < once/month 4,718 (11.7) 10.1  22.9  
At least once/month but < 1 7,219 (17.9) 11.1  22.5  





Note. Abbreviations: AAP, American Academy of Pediatrics; BMI, body mass index. FPL, federal poverty level; HS, high school; M, 
mean; SD, standard deviation; yr, year.  
a Data from the National Survey of Children's Health 2011-2012. 
b  Weighted number and percentage. 
c Weighted percent. 
 
 
 n (%)b %
c At least 3 days/week of inadequate 
sleep 
 
Characteristics n= 40,329 aged 10-12  (n = 14,586) 
p- 
value 
aged 13-17  
(n=25,743) p-value 
Family Meals   ≤0.001  ≤0.001 
No days 1,565 (3.9) 21.4  31.6  
1-3 days 9,251 (22.9) 15.2  25.6  
4-6 days 15,571 (38.6) 11.0  19.4  
Everyday 13,942 (34.6) 8.6  14.1  
Adverse Family Experiences      
M=1.2, SD=1.6 40,329 (100)  0.01  ≤0.001 
5-7 Nights/sleep  1.10  1.20  
0-7 Nights/sleep  1.31  1.47  
Aggravation in Parenting      
M=0.17, SD=0.53 40,329 (100)  ≤0.001  ≤0.001 
5-7 Nights/sleep  0.14  0.14  
0-7 Nights/sleep  0.31  0.30  
Neighborhood Amenities      
M=3.2, SD=1.14 40,329 (100)  0.90  0.03 
5-7 Nights/sleep  3.18  3.16  
0-7 Nights/sleep  3.18  3.24  
Neighborhood 
Conditions/Detracting Elements 
   
  
M=0.41, SD=0.80 40,329 (100)  0.007  ≤0.01 
5-7 Nights/sleep  0.42  0.38  
0-7 Nights/sleep  0.56  0.45  
Supportive 
Neighborhood/Communities 
   
  
Do not live in supportive 
communities  6,009 
(14.9) 
12.8 0.17 24.6 ≤0.001 
Live in supportive communities  
 
34,320(85.1) 
10.8  19.1  
  






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Interaction Between Media Use and Presence of Media Devices in Children's Bedrooms 
on the Likelihood of Adolescent Sleep Inadequacy (n=40,329)a 
 
Note. Abbreviations: AAP, American Academy of Pediatrics; CI, confidence interval; hrs, hours; OR, odds ratio; ref, reference 
category.  
a Data from the 2011/2012 National Survey of Children's Health.  
b Weighted percent. 
c AORs are adjusted for:  child's gender, race/ethnicity, age, birth order, respondent's relationship to child, family structure, total 
number of adults in household, total number of children less than aged 18, primary language, highest education level completed in 
household, employment status, household poverty level, child's health insurance status, physical activity, body mass index for age, 
depressive symptoms, parental limitations on media use, family religious service attendance, family meals, adverse family 
experiences, aggravation in parenting, neighborhood amenities, neighborhood conditions and supportive neighborhoods. 
 





OR (95% CI) 




OR (95% CI) 
(n = 25,743) 
Media devices in the 
bedroom (ref. No) 12.1 1.06 (0.81-1.39) 21.3 1.10 (0.91-1.34) 
TV use (ref. <= 2 hrs/per 
day) 13.7 1.08 (0.73-1.60) 19.5 0.61 (0.45-0.84)
** 
Computer use (ref. <= 2 
hrs/per day) 14.0 0.71 (0.39-1.29) 24.1 1.30 (0.96-1.78) 
Media devices in the 
bedroom x TV use (> 2 
hrs/per day exceeded 
AAP recommendations) 
15.1 1.02 (0.62-1.66) 21.9 1.51 (1.06-2.16)* 
Media devices in the 
bedroom x computer use 
(> 2 hrs/per day 
exceeded AAP 
recommendations) 
15.8 1.78 (0.89-3.53) 25.2 0.99 (0.70-1.41) 
Adjusted Wald Test for 
differences in age groups  
F(51, 95525) = 2.24 





Interaction Between Media Use and Parental Media Limitations on the Likelihood of 
Adolescent Sleep Inadequacy (n=40,329)a 
 
Note. Abbreviations: AAP, American Academy of Pediatrics; CI, confidence interval; hrs, hours; OR, odds ratio; ref, reference 
category.  
a Data from the 2011/2012 National Survey of Children's Health.  
b Weighted percent. 
c AORs are adjusted for:  child's gender, race/ethnicity, age, birth order, respondent's relationship to child, family structure, total 
number of adults in household, total number of children less than aged 18, primary language, highest education level completed in 
household, employment status, household poverty level, child's health insurance status, physical activity, body mass index for age, 
depressive symptoms, media presence in the bedroom, family religious service attendance, family meals, adverse family experiences, 
aggravation in parenting, neighborhood amenities, neighborhood conditions and supportive neighborhood
 Aged 10-12 Aged 13-17 
 %b sleep 
inadequacy 
Adjustedc 
OR (95% CI) 




OR (95% CI) 
(n = 25,743) 
TV use (ref. <= 2 hrs/per 
day) 13.7 0.96 (0.54-1.70) 19.5 0.92 (0.72-1.19) 
Computer use (ref. <= 2 
hrs/per day) 14.0 1.03 (0.56-1.90) 24.1 1.08 (0.85-1.38) 
Media limitations (ref. 
No) 10.6 0.68 (0.47-0.99)* 18.4 0.93 (0.75-1.15) 
Media limitations x TV 
use (> 2 hrs/per day 
exceeded AAP 
recommendations) 
13.2 1.18 (0.64-2.19) 17.3 0.84 (0.61-1.16) 
Media limitations x 
computer use (> 2 hrs/per 
day exceeded AAP 
recommendations) 
14.0 1.08 (0.53-2.20) 23.4 1.35 (1.0-1.84) 
Adjusted Wald test for 
differences in age groups 
F(51, 95525) = 2.21 




Appendix C: Post Hoc Analysis for Study 3 
Post-Hoc Analysis 1: Examine effect of total media use (combined television and 
computer use) on adolescent sleep inadequacy 
Table C1: Subject and household characteristics by prevalence of sleep inadequacy 
problems among U.S adolescents (aged 10-17): National Survey of Children's Healtha 
2011-2012 (n = 40,329) 
Table C2: Prevalence of adolescent's health behaviors, family context and neighborhood 
context by sleep inadequacy among U.S. adolescents (aged 10-17): National Survey 
of Children's Health 2011-2012a (n= 40,329) 
Table C3: Adjusted odds ratios of adolescent sleep inadequacy among U.S. adolescents 
stratified by age group, aged 10-12 versus 13-17 (n= 40,329)a 
Table C4: Interaction between media use and presence of media devices in children's 
bedrooms on the likelihood of adolescent sleep inadequacy (n=40,329)a 
Table C5: Interaction between parental controls and media use on the likelihood of sleep 
inadequacy U.S. children stratified by age group, aged 10-12 vs. 13-17 
Post-Hoc Analysis 2: Final Full Models Stratified by Age Group and Poverty Level 
Table C6: Adjusted odds ratio of sleep inadequacy among U.S. adolescents aged 10-12 
stratified by household federal poverty level (n=14, 586)a 
Table C7: Adjusted odds ratio of sleep inadequacy among adolescents aged 13-17 





Subject and Household Characteristics by Prevalence of Sleep Inadequacy Problems 
Among U.S. Adolescents (aged 10-17): National Survey of Children's Healtha 2011-2012 




 n (%)b %c At least 3 days of inadequate sleep 
Characteristics n= 40,329 
10-12 yrs  
(n=14,586) p-value 
13-17 yrs  
(n=25,743) p-value 
Adolescent-Level Demographics      
Gender      
Male  21,054 (52.2) 10.6 0.38 19.2 0.21 
 Female 19,275 (47.8) 11.6  20.6  
Race/ethnicity       
White, Non-Hispanic 28,510 (70.7) 10.7 ≤ 0.01 20.5 0.06 
Hispanic 4,200 (10.4) 9.2  17.4  
Black, Non-Hispanic 3,707 (9.2) 16.4  17.9  
Multi-racial/Other, Non-Hispanic 3,912 (9.7) 9.5  23.4  
Child's age, M=13.5 SD=2.4 40,329 (100) 11.0 (0.83) 0.98 15.3 (1.5) ≤ 0.001 
Birth Order      
Only child 18,306 (45.4) 13.0 0.51 21.5 ≤ 0.001 
Oldest child 12,953 (32.1) 11.2  20.8  
Second oldest child 7,740 (19.2) 10.7  14.4  
Third oldest child 1,150 (2.85) 9.3  22.2  
Fourth oldest child 180 (0.45) 7.6  47.2  
Household Demographics      
Respondent's relationship to child      
Mother  28,194 (69.9) 12.1 ≤ 0.001 21.1 ≤ 0.001 
Father 9,577(23.8) 6.9  16.0  
Other 2,558(6.3) 15.1  15.8  
Family structure      
Two parent - bio or adopted 26,694 (66.2) 9.6 ≤ 0.01 19.9 0.47 
Two parent - step family  4,104 (10.2) 11.3  19.1  
Single mother - no father present 6,415 (15.9) 15.1  21.3  
Other family type 3,116 (7.7) 12.5  17.7  
Total number of adults in the household   0.19  0.99 
1 4,717 (11.7) 13.4  19.7  
2 24,441 (60.6) 10.6  19.9  
3 11,171 (27.7) 11.0  19.9  
Number of kids<18 years old in household    0.22  0.06 
1 18,306 (45.4) 13.0  21.5  
2 14,308 (35.5) 10.4  20.2  
>=3 7,715 (19.1) 10.9  18.2  
Primary language in household   0.96  ≤ 0.05 
English  38,515 (95.5) 11.1  20.4  
Other language  1,814 (4.5) 11.0  14.1  
Highest education completed in household   0.52  ≤ 0.05 
< High school 1,945 (4.8) 12.9  16.2  
HS graduate 6,304 (15.6) 10.0  16.3  




Note. Abbreviations: FPL, federal poverty level; HS, high school; M, mean. SD, standard deviation.  
a Data from the National Survey of Children's Health 2011-2012. 
b  Un-weighted number and percentage in sample. 




 n (%)b %c At least 3 days of inadequate sleep 
Characteristics n= 40,329 
10-12 yrs  
(n=14,586) p-value 
13-17 yrs  
(n=25,743) p-value 
Employment   ≤ 0.01  0.12 
No 4,543 (11.3) 14.9  17.5  
Yes  35,786 (88.7) 10.5  20.3  
Household poverty level    0.56  ≤ 0.001 
0-99% FPL  4,691 (11.6) 11.5  17.1  
100-199% FPL  6,678 (16.6) 12.4  18.0  
200-399% FPL  12,851 (31.9) 10.3  18.9  
400% FPL or greater 16,109 (39.9) 10.7  23.2  
Child's health insurance status   0.09  ≤ 0.05 
Public insurance/Medicaid 9,349 (23.2) 12.5  17.4  
Private insurance 29,191 (72.4) 10.7  20.9  





Prevalence of Adolescents’ Health Behaviors, Family Context and Neighborhood Context 
by Sleep Inadequacy Among U.S. Adolescents (aged 10-17): National Survey of 




 n (%)b At least 3 days/week of inadequate sleep 







Total Media Use      
<=2 hrs/day 14,547(36.0) 10.2 0.15 17.2 ≤0.01 
>2 hours/day 25,782(63.9) 11.8  21.0  
Has TV, computer, electronic devices 
in bedroom 
     
no 15,790 (39.2) 9.9 ≤0.05 17.2 ≤0.001 
yes 24,539 (60.9) 12.1  21.2  
Physical Activity   ≤0.001  ≤0.01 
No days 3,632 (9.0) 12.8  23.1  
1-3 days 10,695 (26.5) 15.5  21.8  
4-6 days 16,946 (42.0) 9.3  19.2  
Everyday 9,056 (22.5) 9.6  16.5  
BMI for age   ≤0.05  0.63 
Underweight < 5th percentile 2,302 (5.7) 10.4  22.5  
Normal weight - 5th-84th percentile 26,397 (65.5) 9.9  19.7  
Overweight or obese 11,630 (28.8) 12.9  19.8  
[He/She] is unhappy, sad, or depressed   ≤0.001  ≤0.001 
never 15,040 (37.3) 7.7  13.9  
rarely 15,897 (39.4) 10.3  20.0  
sometimes 8,515 (21.1) 18.7  26.4  
usually 610 (1.5) 14.7  44.9  
always 267 (0.66) 50.4  40.6  
Family Context      
Do you limit the amount of time 
[he/she] spends watching TV, playing 
on the computer 
  ≤0.01  ≤0.001 
no 10,309 (25.6) 14.7  23.2  
yes 30,020 (74.4) 10.6  18.4  
Family's religious service attendance   0.93  ≤0.001 
does not attend religious services 7,709 (19.1) 11.4  21.7  
More than once/yr < once/month 5,255 (13.0) 10.1  22.9  
At least once/month but < 1 7,208 (17.9) 11.1  22.5  
once a week or more 20,157 (50.0) 11.1  17.4  
Family Meals   ≤0.001  ≤0.001 
No days 1,613 (4.0) 21.4  31.6  
1-3 days 9,017 (22.4) 15.2  25.6  
4-6 days 15,983 (39.6) 11.0  19.4  
Everyday 13,716 (34.0) 8.6  14.1  
Adverse Family Experiences      
M=1.2, SD=1.6 40,329 (100) 1.3 ≤0.01 1.5 ≤0.001 
Aggravation in Parenting      





Note. Abbreviations: AAP, American Academy of Pediatrics; BMI, body mass index. FPL, federal poverty level; HS, high school; M, 
mean; SD, standard deviation; yr, year.  
a Data from the National Survey of Children's Health 2011-2012. 
b  Un-weighted number and percentage in sample. 
c Weighted percent. 
 n (%)b At least 3 days/week of inadequate sleep 







Neighborhood Amenities      
M=3.2, SD=1.14 40,329 (100) 3.18 0.90 3.24 ≤0.05 
Neighborhood Conditions/Detracting 
Elements 
   
  
M=0.41, SD=0.80 40,329 (100) 0.56 ≤0.01 0.45 ≤0.01 
Supportive 
Neighborhood/Communities 
     
Do not live in supportive communities   12.8 0.17 24.6 ≤0.001 
Live in supportive communities   10.8  19.1  
  













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Interaction Between Media Use and Presence of Media Devices in Children's Bedrooms 
on the Likelihood of Adolescent Sleep Inadequacy (n=40,329)a 
 
Note. Abbreviations: AAP, American Academy of Pediatrics; CI, confidence interval; hrs, hours; OR, odds ratio; ref, reference 
category.  
a Data from the 2011/2012 National Survey of Children's Health.  
b Weighted percent. 
c AORs are adjusted for:  child's gender, race/ethnicity, age, birth order, respondent's relationship to child, family structure, total 
number of adults in household, total number of children less than aged 18, primary language, highest education level completed in 
household, employment status, household poverty level, child's health insurance status, physical activity, body mass index for age, 
depressive symptoms, parental limitations on media use, family religious service attendance, family meals, adverse family 
experiences, aggravation in parenting, neighborhood amenities, neighborhood conditions and supportive neighborhoods. 





OR (95% CI) 




OR (95% CI) 
(n = 25,743) 
     
Media in the 
Bedroom (ref. No) 12.1 1.07 (0.74-1.53) 21.3 1.06 (0.80-1.40) 
Total Media (> 2.0 
hrs/day) 11.8 0.94 (0.66-1.34) 21.0 0.93 (0.71-1.24) 
Media in the 
Bedroom  x > Total 
Media (2.0 hrs/day 
exceeded AAP 
recommendations) 
13.0 1.15 (0.72-1.86) 22.4 1.24 (0.89-1.73) 
Adjusted Wald Test 
F( 49, 95527) =    2.23 







Interaction Between Parental Controls and Media Use on the Likelihood of Sleep 
Inadequacy for U.S. Children Stratified by Age Group, Aged 10-12 vs. 13-17 
 
Note. Abbreviations: AAP, American Academy of Pediatrics; CI, confidence interval; hrs, hours; OR, odds ratio; ref, reference 
category.  
a Data from the 2011/2012 National Survey of Children's Health.  
b Weighted percent. 
c AORs are adjusted for:  child's gender, race/ethnicity, age, birth order, respondent's relationship to child, family structure, total 
number of adults in household, total number of children less than aged 18, primary language, highest education level completed in 
household, employment status, household poverty level, child's health insurance status, physical activity, body mass index for age, 
depressive symptoms, parental limitations on media use, family religious service attendance, family meals, adverse family 
experiences, aggravation in parenting, neighborhood amenities, neighborhood conditions and supportive neighborhoods.





OR (95% CI) 




OR (95% CI) 
(n = 14,586) 
Media limitations 
(ref. No) 10.6 0.69 (0.39-1.22) 18.4 0.89 (0.65-1.21) 
Total Media Use 
(ref. <= 2.0 hrs/day) 11.8 0.96 (0.52-1.78) 21.0 0.97 (0.72-1.29) 
Media Limitations x 
Total Media Use (> 
2.0 hrs/per day 
exceeded AAP 
recommendations) 
11.3 1.07 (0.56-2.07) 19.6 1.15 (0.82-1.63) 
Adjusted Wald  
   F( 49, 95527) =    2.15 






Adjusted Odds Ratio of Sleep Inadequacy Among U.S. Adolescents Aged 10-12 Stratified 
by Household Federal Poverty Level (n=14, 586)a 
 
(table continues) 
 Adjusted  OR (95% CI) 
Adjusted  
OR (95% CI) 
Adjusted  
OR (95% CI) 
Adjusted  
OR (95% CI) 
 0-99% FPL 100-199% FPL 200-399% FPL 400% FPL or greater 
Child's 
Demographics     
Gender, Female (ref. 




    
Hispanic 0.50 (0.21-1.22) 0.45 (0.24-0.86)* 0.90 (0.47-1.75) 1.14 (0.45-2.90) 
Black, Non-Hispanic 1.32 (0.64-2.73) 0.73 (0.42-1.28) 1.84 (0.94-3.60) 1.42 (0.78-2.57) 
Multi-racial/Other 0.51 (0.21-1.22) 0.49 (0.24-1.03) 1.19 (0.60-2.37) 1.13 (0.62-2.05) 
Child's age 1.09 (0.82-1.45) 0.76 (0.56-1.03) 0.94 (0.74-1.19) 1.16 (0.89-1.52) 
Birth order(ref. Only 
child)     
Oldest child 0.45 (0.15-1.33) 0.69 (0.27-1.77) 0.80 (0.35-1.85) 0.88 (0.41-1.87) 
Second oldest child 0.36 (0.11-1.19) 0.77 (0.28-2.07) 0.61 (0.29-1.26) 0.94 (0.46-1.94) 
Third oldest child 0.21 (0.04-1.02) 0.27 (0.06-1.27) 0.34 (0.09-1.27) 1.80 (0.46-6.99) 
Fourth oldest child 0.02 (0.00-0.21)*** 0.51 (0.09-2.75) 0.18 (0.02-1.92) 0.60 (0.08-4.61) 
Household 
Demographics     
Relation to child(ref. 
Mother)     
Father 0.30 (0.09-0.96)* 0.91 (0.43-1.93) 0.36 (0.22-0.58)*** 0.52 (0.35-0.77)*** 
Other 0.91 (0.35-2.34) 1.04 (0.47-2.29) 1.28 (0.42-3.85) 0.33 (0.11-1.05) 
Family structure(ref. 
two parent - bio or 
adopted) 
    
Two parent--step 
family 0.42 (0.16-1.09) 2.01 (0.99-4.09) 1.02 (0.49-2.11) 0.68 (0.35-1.31) 
Single mother--no 
father present 1.36 (0.73-2.55) 2.20 (1.25-3.88)
** 0.67 (0.32-1.37) 1.45 (0.71-2.96) 
Other family type 1.25 (0.39-4.04) 1.90 (0.66-5.42) 1.11 (0.38-3.19) 1.28 (0.41-4.01) 
Total number of 
adults in household 1.24 (0.89-1.71) 1.08 (0.74-1.57) 0.98 (0.59-1.63) 1.01 (0.68-1.51) 
Total number of kids 




    
Other language 2.84 (1.24-6.54)* 2.06 (0.71-5.99) 0.62 (0.15-2.56) 0.52 (0.18-1.55) 
Highest education 
level completed in 
household(ref. < 
high school) 
    
High school 





 Adjusted  OR (95% CI) 
Adjusted  
OR (95% CI) 
Adjusted  
OR (95% CI) 
Adjusted  
OR (95% CI) 
 0-99% FPL 100-199% FPL 200-399% FPL 400% FPL or greater 
More than high 
school 0.86 (0.45-1.62) 1.55 (0.57-4.22) 0.62 (0.25-1.58) 1.04 (0.19-5.66) 




    
Private health 
insurance 0.91 (0.41-1.99) 1.32 (0.80-2.17) 0.96 (0.51-1.82) 1.72 (0.70-4.25) 
Currently uninsured 0.45 (0.15-1.34) 0.61 (0.24-1.54) 0.51 (0.18-1.41) 0.81 (0.17-3.92) 
Children's Health 
Exposures     
TV use (ref. <= 2 
hrs/day) 0.88 (0.50-1.56) 0.92 (0.53-1.59) 1.40 (0.87-2.24) 1.22 (0.76-1.96) 
Computer use (ref. 
<= 2 hrs/day) 1.39 (0.75-2.55) 1.48 (0.79-2.75) 0.73 (0.42-1.25) 0.87 (0.48-1.57) 
TV, computer or 
electronic devices in 
bedroom (ref. No) 
2.37 (1.39-4.04)** 1.33 (0.82-2.14) 1.03 (0.69-1.52) 0.91 (0.64-1.31) 
Physical activity(ref. 
No days)     
1-3 days 2.67 (1.12-6.34)* 0.66 (0.21-2.06) 1.33 (0.50-3.54) 0.88 (0.39-1.99) 
4-6 days 1.63 (0.67-3.99) 0.41 (0.14-1.20) 0.86 (0.32-2.33) 0.62 (0.29-1.35) 
Everyday 0.91 (0.36-2.27) 0.91 (0.32-2.62) 0.90 (0.33-2.42) 0.48 (0.21-1.11) 
BMI for age(ref. 
Underweight)     
Normal weight 0.83 (0.23-2.99) 1.05 (0.43-2.57) 1.39 (0.71-2.71) 1.07 (0.59-1.93) 
Overweight or obese 0.73 (0.20-2.64) 1.43 (0.55-3.74) 1.81 (0.86-3.79) 1.21 (0.65-2.25) 
Child is unhappy, 
sad or depressed(ref. 
Never) 
    
Rarely 1.65 (0.89-3.07) 2.16 (1.11-4.22)* 0.81 (0.50-1.32) 1.33 (0.87-2.04) 
Sometimes 2.09 (1.12-3.89)* 2.96 (1.64-5.36)*** 1.64 (0.92-2.94) 2.35 (1.46-3.76)*** 
Usually 1.36 (0.33-5.71) 2.09 (0.68-6.40) 0.60 (0.12-3.06) 3.73 (1.15-12.17)* 
Always 4.49 (1.29-15.61)* 14.90 (2.98-74.59)** 
8.66 (2.06-
36.37)** 0.34 (0.04-2.95) 
Family Context     
Do you limit the 
amount of time 
[he/she] spends 
watching TV, 
playing on the comp 





    
More than once/year 
but less than 
once/month 
0.89 (0.32-2.53) 1.46 (0.58-3.64) 0.62 (0.32-1.23) 0.76 (0.45-1.28) 
At least once/month 0.93 (0.39-2.17) 0.84 (0.42-1.70) 1.01 (0.54-1.88) 0.85 (0.51-1.42) 




Note. Abbreviations: AAP, American Academy of Pediatrics; CI, confidence interval; hrs, hours; OR, odds ratio; ref, reference 
category.  
a Data from the 2011/2012 National Survey of Children's Health.  
 Adjusted  OR (95% CI) 
Adjusted  
OR (95% CI) 
Adjusted  
OR (95% CI) 
Adjusted  
OR (95% CI) 
 0-99% FPL 100-199% FPL 200-399% FPL 400% FPL or greater 
Family meals(ref. 
No days)     
1-3 days 0.61 (0.16-2.28) 0.94 (0.32-2.74) 1.38 (0.62-3.09) 0.45 (0.20-1.01) 
4-6 days 0.46 (0.11-1.87) 1.37 (0.48-3.90) 0.70 (0.30-1.68) 0.30 (0.14-0.66)** 
Everyday 0.31 (0.08-1.22) 0.80 (0.26-2.43) 0.69 (0.31-1.58) 0.23 (0.10-0.51)*** 
Number of adverse 
family experiences 0.98 (0.84-1.16) 0.91 (0.78-1.07) 0.99 (0.85-1.15) 1.22 (0.98-1.51) 
Aggravation in 
parenting count 1.83 (1.28-2.61)
*** 1.63 (1.13-2.35)** 1.25 (0.87-1.80) 1.38 (1.01-1.87)* 
Neighborhood 
Context     
Neighborhood 
amenities count 1.14 (0.90-1.43) 0.79 (0.64-0.97)




1.25 (0.97-1.62) 1.34 (1.08-1.67)** 1.22 (0.95-1.55) 0.87 (0.64-1.18) 
Supportive 
Neighborhoods (ref. 
Do not live in 
support 
neighborhoods) 





Adjusted Odds Ratio of Sleep Inadequacy Among Adolescents Aged 13-17 Stratified by 




 Adjusted OR  (95% CI) 
Adjusted OR  
(95% CI) 
Adjusted OR  
(95% CI) 
Adjusted OR  
(95% CI) 
 0-99 % FPL 100-199% FPL 200-399% FPL 400% FPL or greater 
Child's 
Demographics     
Gender, Female (ref. 





    
Hispanic 0.90 (0.45-1.81) 0.93 (0.56-1.57) 0.79 (0.50-1.24) 1.19 (0.78-1.80) 
Black, Non-Hispanic 0.79 (0.47-1.32) 0.48 (0.30-0.76)** 1.01 (0.70-1.47) 1.02 (0.63-1.63) 
Multi-racial/Other 1.62 (0.88-2.99) 1.02 (0.60-1.73) 0.90 (0.62-1.33) 1.39 (0.94-2.06) 
Child's age 1.18 (1.02-1.35)* 1.13 (0.99-1.29) 1.19 (1.09-1.30)*** 1.12 (1.04-1.22)** 
Birth order(ref. Only 
child)     
Oldest child 0.97 (0.43-2.19) 1.01 (0.50-2.01) 1.38 (0.84-2.26) 1.04 (0.65-1.66) 
Second oldest child 0.57 (0.21-1.51) 0.92 (0.42-2.02) 1.11 (0.66-1.88) 0.68 (0.42-1.12) 
Third oldest child 1.68 (0.43-6.59) 0.75 (0.19-3.01) 3.65 (1.22-10.95)* 1.96 (0.48-8.08) 
Fourth oldest child 1.00 (1.00-1.00) 0.35 (0.03-4.43) 1965.94 (171.95-22477.05)*** 0.24 (0.02-2.66) 
Household 
Demographics     
Relation to child(ref. 
Mother)     
Father 0.35 (0.18-0.69)** 0.64 (0.41-1.01) 0.61 (0.45-0.82)*** 0.68 (0.53-0.88)** 
Other 0.30 (0.14-0.67)** 0.88 (0.37-2.05) 1.26 (0.65-2.45) 0.34 (0.12-0.98)* 
Family structure(ref. 
two parent - bio or 
adopted) 
    
Two parent--step 
family 0.60 (0.31-1.18) 0.77 (0.49-1.23) 0.80 (0.55-1.16) 0.61 (0.41-0.92)
* 
Single mother--no 
father present 0.97 (0.55-1.70) 0.74 (0.46-1.17) 0.84 (0.56-1.26) 0.78 (0.51-1.20) 
Other family type 1.80 (0.78-4.13) 0.74 (0.30-1.80) 0.60 (0.33-1.08) 0.87 (0.39-1.97) 
Total number of 
adults in household 1.40 (1.07-1.83)
* 0.86 (0.67-1.10) 1.08 (0.85-1.36) 0.99 (0.81-1.22) 
Total number of kids 




    
Other language 0.28 (0.13-0.60)*** 0.80 (0.39-1.65) 0.48 (0.21-1.09) 2.84 (1.23-6.52)* 
Highest education 
level completed in 
household(ref. < 
high school) 






 Adjusted OR  (95% CI) 
Adjusted OR  
(95% CI) 
Adjusted OR  
(95% CI) 
Adjusted OR  
(95% CI) 
 0-99 % FPL 100-199% FPL 200-399% FPL 400% FPL or greater 
High school 
graduate 0.85 (0.51-1.40) 0.55 (0.30-1.01) 1.20 (0.48-2.99) 2.95 (0.36-24.31) 
More than high 
school 0.86 (0.51-1.43) 1.04 (0.58-1.87) 1.27 (0.52-3.10) 3.87 (0.50-30.00) 




    
Private health 
insurance 0.76 (0.46-1.26) 0.90 (0.64-1.27) 1.11 (0.79-1.55) 1.77 (1.00-3.11)
* 
Currently uninsured 3.21 (1.69-6.12)*** 0.96 (0.58-1.61) 1.25 (0.55-2.84) 0.69 (0.25-1.92) 
Children's Health 
Exposures     
TV use (ref. <= 2 
hrs/day) 1.04 (0.69-1.58) 0.98 (0.69-1.40) 0.73 (0.55-0.96)
* 0.71 (0.54-0.93)* 
Computer use (ref. 
<= 2 hrs/day) 1.60 (1.05-2.42)
* 1.01 (0.70-1.45) 1.63 (1.26-2.09)*** 1.26 (0.99-1.62) 
TV, computer or 
electronic devices in 
bedroom (ref. No) 
1.36 (0.94-1.98) 1.17 (0.82-1.68) 0.98 (0.76-1.28) 1.27 (1.02-1.58)* 
Physical activity(ref. 
No days)     
1-3 days 1.48 (0.89-2.46) 0.71 (0.42-1.18) 1.10 (0.77-1.58) 1.21 (0.84-1.75) 
4-6 days 0.86 (0.50-1.46) 0.76 (0.45-1.30) 1.13 (0.80-1.60) 0.89 (0.63-1.26) 
Everyday 0.38 (0.21-0.67)*** 0.69 (0.39-1.23) 0.95 (0.62-1.46) 0.97 (0.65-1.46) 
BMI for age(ref. 
Underweight)     
Normal weight 1.20 (0.58-2.48) 1.09 (0.51-2.35) 0.45 (0.24-0.85)* 1.13 (0.77-1.66) 
Overweight or obese 1.13 (0.53-2.41) 1.06 (0.47-2.36) 0.44 (0.23-0.86)* 1.33 (0.85-2.08) 
Child is unhappy, 
sad or depressed(ref. 
Never) 
    
Rarely 1.71 (1.00-2.94) 1.33 (0.86-2.05) 1.69 (1.27-2.24)*** 1.20 (0.95-1.52) 
Sometimes 1.99 (1.24-3.19)** 2.02 (1.35-3.02)*** 2.05 (1.49-2.82)*** 1.62 (1.18-2.21)** 
Usually 2.37 (0.89-6.26) 3.70 (1.54-8.89)** 3.46 (1.56-7.67)** 4.31 (1.78-10.43)** 
Always 6.16 (2.18-17.39)*** 2.38 (0.76-7.48) 
4.97 (1.94-
12.75)*** 1.64 (0.51-5.30) 
Family Context     
Do you limit the 
amount of time 
[he/she] spends 
watching TV, 
playing on the comp 









Note. Abbreviations: AAP, American Academy of Pediatrics; CI, confidence interval; hrs, hours; OR, odds ratio; ref, reference 
category.  
a Data from the 2011/2012 National Survey of Children's Health.  
 Adjusted OR  (95% CI) 
Adjusted OR  
(95% CI) 
Adjusted OR  
(95% CI) 
Adjusted OR  
(95% CI) 
 0-99 % FPL 100-199% FPL 200-399% FPL 400% FPL or greater 
More than once/year 
but less than 
once/month 
1.37 (0.69-2.71) 1.02 (0.59-1.75) 1.10 (0.73-1.65) 1.16 (0.81-1.67) 
At least once/month 1.50 (0.83-2.71) 0.74 (0.44-1.25) 1.36 (0.93-1.98) 1.41 (1.00-1.98) 
once/week or more 1.24 (0.76-2.03) 1.02 (0.66-1.56) 0.77 (0.54-1.08) 1.06 (0.79-1.44) 
Family meals(ref. 
No days)     
1-3 days 2.19 (0.99-4.83) 0.91 (0.47-1.76) 0.94 (0.57-1.54) 0.57 (0.34-0.96)* 
4-6 days 1.47 (0.64-3.37) 0.76 (0.38-1.50) 0.67 (0.41-1.10) 0.37 (0.22-0.62)*** 
Everyday 1.35 (0.61-2.97) 0.41 (0.21-0.82)* 0.54 (0.32-0.91)* 0.33 (0.19-0.56)*** 
Number of adverse 
family experiences 1.00 (0.89-1.12) 1.15 (1.04-1.27)
** 1.08 (0.98-1.18) 1.15 (1.02-1.28)* 
Aggravation in 
parenting count 1.66 (1.27-2.18)
*** 1.33 (1.01-1.75)* 1.33 (1.07-1.64)** 1.33 (1.05-1.68)* 
Neighborhood 
Context     
Neighborhood 
amenities count 1.29 (1.11-1.50)














Appendix D: Representativeness of Study Sample 
Table D1 
Odds Ratio of Subject Demographics on Excluded Sample: National Survey of Children's 
Healtha 2011/2012 
Note. Abbreviations: CI, confidence interval; FPL, Federal poverty line; OR, odds ratio; p, p-value; ref, reference category. Full 
sample (n=95,677) includes 2011-2012 eligible cases and cases with sample weights. The study analytical sample (n=40, 329) 
excludes cases that identified as aged 0-9 years, missing sleep variable, missing television use, missing computer use and missing 
covariate data. 
a Data from the National Survey of Children's Health 2011/2012.  
b The dependent variable "excluded sample" is defined as 1= cases excluded in the analytical sample and 0=cases included in the 
analytical sample.  
 




 95% CI p-value 
Gender, male (ref. female) 1.13 1.01 1.27 0.04 
Race/ethnicity(ref. White Non-Hispanic)         
Hispanic 1.03 0.86 1.25 0.72 
Black, Non-Hispanic 1.20 1.02 1.41 0.03 
Multi-racial/Other 0.97 0.84 1.13 0.72 
Child's age 0.44 0.43 0.46 0.00 
Birth order(ref. Only child)         
Oldest child 0.94 0.74 1.21 0.65 
Second oldest child 0.77 0.60 0.98 0.04 
Third oldest child 0.85 0.61 1.21 0.37 
Fourth oldest child 0.95 0.64 1.40 0.78 
Relation to child(ref. Mother)         
Father 1.01 0.88 1.17 0.84 
Other 0.90 0.61 1.32 0.59 
Family structure(ref. two parent - bio or adopted)         
Two parent--step family 0.85 0.69 1.04 0.12 
Single mother--no father present 1.07 0.88 1.30 0.52 
Other family type 1.31 0.90 1.90 0.16 
Total number of adults in household 1.03 0.91 1.16 0.68 
Total number of kids aged <18 yrs 1.02 0.88 1.18 0.80 
Primary language(ref. English) 3.11 2.27 4.26 0.00 
Highest education level completed in 
household(ref. < high school)         
High school graduate 0.55 0.41 0.74 0.00 
More than high school 0.58 0.43 0.78 0.00 
Employed (ref. No) 0.80 0.65 1.00 0.05 
Household poverty level (ref. 0-99% FPL)         
100-199% FPL 0.78 0.62 0.97 0.02 
200-399% FPL 0.69 0.55 0.87 0.00 
400% FPL or greater 0.68 0.52 0.88 0.00 
Child health insurance(ref. Public 
insurance/Medicaid)         
Private insurance 1.17 0.98 1.40 0.08 
Currently uninsured 1.12 0.80 1.56 0.52 




Chapter IV References 
Adachi-Mejia, A. M., Edwards, P. M., Gilbert-Diamond, D., Greenough, G. P., & Olson, 
A. L. (2014). TXT me I’m only sleeping: Adolescents with mobile phones in their 
bedroom. Family & Community Health October/December 2014, 37(4), 252–257. 
doi:10.1097/FCH.0000000000000044 
Adam, E. K., Snell, E. K., & Pendry, P. (2007). Sleep timing and quantity in ecological 
and family context: A nationally representative time-diary study. Journal of 
Family Psychology: JFP: Journal of the Division of Family Psychology of the 
American Psychological Association (Division 43), 21(1), 4–19. 
doi:10.1037/0893-3200.21.1.4 
American Academy of Pediatrics. (2014). Media and children. [Technical report]. 
Retrieved from http://www.aap.org/en-us/advocacy-and-policy/aap-health-
initiatives/pages/media-and-children.aspx 
Bartel, K., Gradisar, M., & Williamson, P. (2014). Protective and risk factors for 
adolescent sleep: A meta-analytic review. Sleep Medicine Reviews, pii: S1087-
0792(14)00092-6. doi:10.1016/j.smrv.2014.08.002. 
Bender, R., & Lange, S. (2001). Adjusting for multiple testing—when and how? Journal 
of Clinical Epidemiology, 54(4), 343–349. doi:10.1016/S0895-4356(00)00314-0 
Bleakley, A., Jordan, A. B., & Hennessy, M. (2013). The relationship between parents’ 
and children’s television viewing. Pediatrics, 132(2), e364–e371. 
doi:10.1542/peds.2012-3415 
Bronfenbrenner, U. (1986). Ecology of the family as a context for human development: 
Research perspectives. Developmental Psychology, 22(6), 723–742. 
Brunborg, G. S., Mentzoni, R. A., Molde, H., Myrseth, H., Skouverøe, K. J. M., Bjorvatn, 
B., & Pallesen, S. (2011). The relationship between media use in the bedroom, 
sleep habits and symptoms of insomnia. Journal of Sleep Research, 20(4), 569–
575. doi:10.1111/j.1365-2869.2011.00913.x 
Cain, N., & Gradisar, M. (2010). Electronic media use and sleep in school-aged children 
and adolescents: A review. Sleep Medicine, 11(8), 735–742. 
doi:10.1016/j.sleep.2010.02.006 
Centers for Disease Control and Prevention. (2014, July 11). Healthy weight: Assessing 




Cespedes, E. M., Gillman, M. W., Kleinman, K., Rifas-Shiman, S. L., Redline, S., & 




duration from infancy to mid-childhood. Pediatrics, peds.2013–3998. 
doi:10.1542/peds.2013-3998 
Child and Adolescent Health Measurement Initiative, Data Resource Center on Child and 
Adolescent Health website. (2009). 2007 National survey of children’s health full 
length instrument [Data Resource Center for Child & Adolescent Health]. 
Retrieved from www.childhealthdata.org 
Child and Adolescent Health Measurement Initiative, Data Resource Center on Child and 
Adolescent Health website. (n.d.). 2011/12 National survey of children’s health 
full length instrument [Data Resource Center for Child & Adolescent Health]. 
Retrieved from www.childhealthdata.org 
Child and Adolescent Health Measurement Initiave. (2013, January 10). 2011/12 
National survey of children’s health (2012), sampling and survey administration. 
Retrieved from http://www.childhealthdata.org 
Desantis, A. S., Diez Roux, A. V., Moore, K., Baron, K. G., Mujahid, M. S., & Nieto, F. 
J. (2013). Associations of neighborhood characteristics with sleep timing and 
quality: The multi-ethnic study of atherosclerosis. Sleep, 36(10), 1543–1551. 
doi:10.5665/sleep.3054 
Dijk, D.-J. (2014). Not so fast: Sleep and media use. Journal of Sleep Research, 23(4), 
363–363. doi:10.1111/jsr.12212 
Doane, L. D., & Thurston, E. C. (2014). Associations among sleep, daily experiences, 
and loneliness in adolescence: Evidence of moderating and bidirectional 
pathways. Journal of Adolescence, 37(2), 145–154. 
doi:10.1016/j.adolescence.2013.11.009 
Do, Y. K., Shin, E., Bautista, M. A., & Foo, K. (2013). The associations between self-
reported sleep duration and adolescent health outcomes: What is the role of time 
spent on Internet use? Sleep Medicine, 14(2), 195–200. 
doi:10.1016/j.sleep.2012.09.004 
Dworak, M., Schierl, T., Bruns, T., & Strüder, H. K. (2007). Impact of singular excessive 
computer game and television exposure on sleep patterns and memory 
performance of school-aged children. Pediatrics, 120(5), 978–985. 
doi:10.1542/peds.2007-0476 
Eggermont, S., & Van den Bulck, J. (2006). Nodding off or switching off? The use of 
popular media as a sleep aid in secondary-school children. Journal of Paediatrics 
and Child Health, 42(7-8), 428–433. doi:10.1111/j.1440-1754.2006.00892.x 
Flint-Bretler, O., Shochat, T., & Tzischinsky, O. (2013). The effects of a parental 
intervention on electronic media exposure and sleep patterns in adolescents. Sleep 




Fossum, I. N., Nordnes, L. T., Storemark, S. S., Bjorvatn, B., & Pallesen, S. (2014). The 
association between use of electronic media in bed before going to sleep and 
insomnia symptoms, daytime sleepiness, morningness, and chronotype. 
Behavioral Sleep Medicine, 12(5), 343–357. doi:10.1080/15402002.2013.819468 
Garmy, P. (2014). Sleep, television, texting and computer habits and overweightness in 
schoolchildren and adolescents. In Mazzariello , R (Eds.), Psychology of habits 
(pp. 29–44). Hauppauge, New York: Nova Science Publications. 
Gingold, J. A., Simon, A. E., & Schoendorf, K. C. (2013). Excess screen time in US 
children: Association with family rules and alternative activities. Clinical 
Pediatrics. doi:10.1177/0009922813498152 
Hassan, F., Davis, M. M., & Chervin, R. D. (2011). No independent association between 
insufficient sleep and childhood obesity in the National Survey of Children’s 
Health. Journal of Clinical Sleep Medicine: JCSM: Official Publication of the 
American Academy of Sleep Medicine, 7(2), 153–157. 
Knutson, K. L., & Lauderdale, D. S. (2009). Sociodemographic and behavioral predictors 
of bed time and wake time among US adolescents aged 15 to 17 Years. The 
Journal of Pediatrics, 154(3), 426–430.e1. doi:10.1016/j.jpeds.2008.08.035 
Lemola, S., Perkinson-Gloor, N., Brand, S., Dewald-Kaufmann, J. F., & Grob, A. 
(2014b). Adolescents’ electronic media use at night, sleep disturbance, and 
depressive symptoms in the smartphone age. Journal of Youth and Adolescence, 
1–14. doi:10.1007/s10964-014-0176-x 
Lemola, S., & Richter, D. (2013). The course of subjective sleep quality in middle and 
old adulthood and its relation to physical health. Journals of Gerontology Series 
B-Psychological Sciences and Social Sciences, 68(5), 721–729. 
doi:10.1093/geronb/gbs113 
Leong, F. T. L., & Austin, J. T. (2005). The psychology research handbook: A guide for 
graduate students and research assistants. Woburn, MA: Sage. 
MacDonald, P. L., & Gardner, R. C. (2000). Type I error rate comparisons of post hoc 
procedures for I j chi-square tables. Educational and Psychological Measurement, 
60(5), 735–754. doi:10.1177/00131640021970871 
Madden, M., Lenhart, A., Duggan, M., Cortesi, S., & Gasser, U., U. (2013). Teens and 
technology 2013. Pew Research Center’s Internet & American Life Project. 
Washington DC: Pew Research Center. Retrieved from 
http://www.pewinternet.org/2013/03/13/teens-and-technology-2013/ 
Marco, C. A., Wolfson, A. R., Sparling, M., & Azuaje, A. (2012). Family socioeconomic 





Matthews, K. A., Hall, M., & Dahl, R. E. (2014). Sleep in healthy black and white 
adolescents. Pediatrics, peds.2013–2399. doi:10.1542/peds.2013-2399 
National Sleep Foundation. (2014). National Sleep Foundation 2014 sleep in America 
poll finds children sleep better when parents establish rules, limit technology and 
set a good example. Washington, D.C.: National Sleep Foundation. Retrieved 
from http://www.sleepfoundation.org/sleep-polls-data/sleep-in-america-
poll/2014-sleep-in-the-modern-family 
O’Keeffe, G. S., & Clarke-Pearson, K. (2011). The impact of social media on children, 
adolescents, and families. Pediatrics, 127(4), 800–804. doi:10.1542/peds.2011-
0054 
Owens, J. (2014). Insufficient sleep in adolescents and young adults: An update on causes 
and consequences. Pediatrics, peds.2014–1696. doi:10.1542/peds.2014-1696 
Rideout, V., Foehr, U. G., & Roberts, D. F. (2010). Generation M2: Media in the lives of 
8- to 18-year-olds. Kaiser Family Foundation. Retrieved from 
http://kff.org/other/report/generation-m2-media-in-the-lives-of-8-to-18-year-olds/ 
Sherriff, A., Maitra, A., Ness, A. R., Mattocks, C., Riddoch, C., Reilly, J. J., … 
Henderson, A. J. (2009). Association of duration of television viewing in early 
childhood with the subsequent development of asthma. Thorax, 64(4), 321–325. 
doi:10.1136/thx.2008.104406 
Shochat, T., Cohen-Zion, M., & Tzischinsky, O. (2014). Functional consequences of 
inadequate sleep in adolescents: A systematic review. Sleep Medicine Reviews, 
18(1), 75–87. doi:10.1016/j.smrv.2013.03.005 
Singh, G. K., & Kenney, M. K. (2013). Rising prevalence and neighborhood, social, and 
behavioral determinants of sleep problems in US children and adolescents. 
2003&#x2013;2012. Sleep Disorders, 2013. doi:10.1155/2013/394320 
Smaldone, A., Honig, J. C., & Byrne, M. W. (2007). Sleepless in America: Inadequate 
sleep and relationships to health and well-being of our nation’s children. 
Pediatrics, 119(Supplement), S29–S37. doi:10.1542/peds.2006-2089F 
Smaldone, A., Honig, J. C., & Byrne, M. W. (2009). Does assessing sleep inadequacy 
across its continuum inform associations with child and family health? Journal of 
Pediatric Health Care, 23(6), 394–404. doi:10.1016/j.pedhc.2008.10.006 
Strasburger, V. C., Jordan, A. B., & Donnerstein, E. (2010). Health effects of media on 
children and adolescents. Pediatrics, 125(4), 756–767. doi:10.1542/peds.2009-
2563 
Troxel, W. M., Lee, L., Hall, M., & Matthews, K. A. (2014). Single-parent family 
structure and sleep problems in black and white adolescents. Sleep Medicine, 




Van den Bulck, J. (2004). Television viewing, computer game playing, and Internet use 
and self-reported time to bed and time out of bed in secondary-school children. 
Sleep, 27(1), 101–104. 
Wethington, H., Pan, L., & Sherry, B. (2013). The association of screen time, television 
in the bedroom, and obesity among school-aged youth: 2007 National Survey of 
Children’s Health. The Journal of School Health, 83(8), 573–581. 
doi:10.1111/josh.12067 
Zimmerman, F. (2008). Children’s media use and sleep problems: Issues and 





CHAPTER V - DISSERTATION CONCLUSION 
This dissertation advances adolescent health research by contributing three studies 
on the contextual factors (e.g. family, peer, school, and neighborhood factors) that 
influence and shape adolescent health behaviors. The first study (Chapter II) examined 
how childhood risk factors and adolescent risk behaviors cumulatively affect adolescent 
health. The second study (Chapter III) examined how family, peer, and school contexts 
enhance STI resilience for adolescents in poverty. The third study examined the influence 
of family and neighborhood contexts on adolescent sleep and excessive media use 
behaviors. Below, a brief summary of the major findings of each study, the overall 
contribution to adolescent health research, and implications for policy and practice are 
discussed.  
Chapter II: The Role of Co-Occurring Psychosocial Conditions on Sexual Risk 
Behaviors 
and Sexually Transmitted Infections Among U.S. Young Adults 
 Chapter II sought to explore how do childhood risk factors and adolescent risk 
behaviors cumulatively affect adolescent health? Applied to adolescent sexual health, this 
study explored the cumulative affect of childhood exposure to violence (childhood 
physical abuse and sexual abuse) and adolescent risk behaviors (illicit drug use and 
depression) on sexual risk behaviors and STI risk among U.S. young adults. Based on 
study findings we first documented evidence of inter-relationships between psychosocial 
conditions; specifically childhood physical abuse was a significant risk factor for 
childhood sexual abuse, depression, and illicit drug use. Second, psychosocial conditions 
were independently associated with four out of the five sexual risk behaviors (paid 




number of sex partners) but were not independently associated with chlamydia or 
trichomoniasis infection.  Finally, multiple co-occurring psychosocial conditions had an 
additive effect on four out of the five sexual risk behaviors (paid someone to have sex, 
prior sex with a known IV drug user, early sexual debut, and number of sex partners) but 
did not have an additive effect.  
 This study contributes to the field of adolescent health in several ways. The main 
contribution of the study is that it documents the additive effect of multiple co-occurring 
psychosocial conditions on sexual risk behaviors of U.S. young adults. Study findings are 
consistent with the life course framework which holds that childhood experiences 
(childhood sexual abuse and physical abuse) and behaviors in adolescence (depression 
and illicit drug use) can have a cumulative effect on health behaviors (Elder, 1998; 
Johnson, Crosnoe, & Elder, 2011). Thus, this study provides further support for the utility 
of the life course framework in examining the various mechanisms and pathways of 
adolescent health.   
 Study findings also have direct relevancy for adolescent health practice and 
policy. For health and social work professionals, the study highlights the importance of 
early intervention, comprehensive psycho-social assessments that evaluate for contextual 
risk factors, STI risk reduction education, and the need to work collaboratively with other 
service providers that interface with youth (e.g. school) to improve the health and well-
being of adolescents and young adults (Blum, Bastos, Kabiru, & Le, 2012; Blum & 
Qureshi, 2011; Centers for Disease Control and Prevention, 2014; Johnson et al., 2011; 
National Association of Social Workers, 2012; Park, Scott, Adams, Brindis, & Irwin, 




for evidence-based STI interventions (e.g. REAL AIDS Prevention Project or Community 
Promise) that take into account the social and environmental conditions (e.g. drug use or 
exposure to violence) that may impact STI outcomes for young adults (CDC AIDS 
Community Demonstration Projects Research Group, 1999).   
Chapter III: Sexually Transmitted Infections and Neighborhood Poverty: 
The Role of Individual Resilience and Social Connectedness 
 Shifting from a traditional deficit-based theoretical framework to a strength-based 
approach, Chapter III sought to explore what family, peer, and school contexts enhance 
resiliency for adolescents in poverty. The study examined the moderating role of 
promotive assets (individual resilience) and promotive resources (maternal 
connectedness, peer connectedness, and school connectedness) on chlamydia and 
trichomniasis infection in young adulthood. Our main finding is that exposure to 
concentrated poverty, promotive assets, and resources in adolescence operate differently 
for chlamydia and trichomoniasis infection in young adulthood. First, we found that 
respondents who were exposed to high concentrated poverty in adolescence and reported 
more individual resilience (self-family) were less likely to report trichomoniasis infection 
in young adulthood. Second, school connectedness operated differently based on STI. 
Youth who reported more school connectedness in adolescence and lived in areas of high 
concentrated poverty in adolescence were less likely to test positive for chlamydia but in 
contrast were more likely to test positive for trichomoniasis.  
Findings from this study have implications for policy makers and direct 
practitioners. For policy makers, study findings provide support for resilience-based STI 




today's youth (Blum et al., 2012; Fergus & Zimmerman, 2005; Herrick, Stall, 
Goldhammer, Egan, & Mayer, 2014; Office of Adolescent Health, 2012; Olsson, Bond, 
Burns, Vella-Brodrick, & Sawyer, 2003; Park et al., 2014; Rew & Horner, 2003; Sawyer 
et al., 2012; Viner et al., 2012; Zolkoski & Bullock, 2012). One example of a national 
initiative was recently launched by the Office of Adolescent Health in November 2014. 
The Adolescent Health: Think, Act and Grow (TAG) program is a national call to action 
to engage stakeholders that interact with youth including families, schools, communities, 
service providers, and policy advocates to work collaboratively to improve adolescent 
health. Our findings provide further evidence that families, schools, and communities 
play important roles in shaping adolescent health behaviors. For health and social work 
professionals, the study highlights the importance of early intervention and the 
effectiveness of resilience, family connectedness, and school connectedness as STI 
protective mechanisms for youth living in poverty (Blum et al., 2012; Blum & Qureshi, 
2011; Centers for Disease Control and Prevention, 2014; Johnson et al., 2011; National 
Association of Social Workers, 2012; Park et al., 2014; Sawyer et al., 2012) 
Chapter IV: Sleeping in a Digital Age: The Role of Excessive Media Use on 
Inadequate Sleep Among U.S. Adolescents 
 Keeping with a similar framework as the preceding chapter, Chapter IV examined 
how do neighborhood and family contexts affect adolescent health behaviors. Applying 
the ecological systems theory and social learning theory, we examined how family 
context and neighborhood characteristics impact adolescent sleep and excessive media 
use behaviors. Forward step-wise logistic regressions, stratified by age group (aged 10-12 




inadequacy while adjusting for child-level demographics, household characteristics, 
health behaviors, family context, and neighborhood context. The primary finding of this 
study is that among older adolescents, aged 13-17, excessive computer use (including cell 
phones, handheld video games, and other electronic devices) was independently 
associated with sleep inadequacy. Family and neighborhood determinants were also 
found to be significant predictors and the effects varied based on age group. Across age 
groups, adolescents living with families reporting high levels of familial stress were at 
greater risk for sleep inadequacy and adolescents living with families that share family 
meals (≥ 4 days/week) were less likely to be sleep inadequate. Among older adolescents, 
familial risk factors were parental reports of high adverse family experiences and high 
aggravation in parenting. Neighborhood conditions had differential effects based on age 
group and poverty level. Among adolescents living in more disadvantaged 
neighborhoods, high numbers of detracting conditions was a strong risk factor for sleep 
inadequacy for both age groups, whereas high numbers of neighborhood amenities were 
protective for younger adolescents only. For adolescents living in more advantaged 
neighborhoods, living in supportive communities was a strong protective factor for both 
age groups and higher numbers of detracting conditions was a significant risk factor for 
older adolescents only.  
 This study supports a growing body of literature that suggests excessive media 
use negatively impacts adolescent sleep health. Study findings support national public 
health efforts to reduce media consumption and promote sleep health among adolescents. 
Public health efforts targeting families should focus on reducing adolescents’ overall 




adolescents' bedrooms, and targeting subgroups that are at greatest risk for sleep 
inadequacy (Cain & Gradisar, 2010; National Sleep Foundation, 2014; Owens, 2014). 
For health professionals, interventions should assess for behavioral and contextual factors 
that may contribute to adolescents' excessive media consumption or sleep inadequacy.  
Collective Contribution to Adolescent Health 
 Adolescent health has been recognized as national public health priority through 
national initiatives (e.g. Healthy People 2020), federal and state public health 
organizations (e.g. Centers for Disease Control and Prevention and Office of Adolescent 
Health), and national professional organizations including the National Association of 
Social Workers (NASW) (Blum & Qureshi, 2011; Centers for Disease Control and 
Prevention, 2014; National Association of Social Workers, 2012; Office of Adolescent 
Health, 2012; Park et al., 2014). Within the field of adolescent health there has been 
growing demand for contextual research that attempts to understand adolescent health 
within the environments in which they live, work, and grow.  
 The National Association of Social Workers (NASW) (2012) have documented 
adolescent health as a national policy priority area. Findings from the three studies 
provided in this dissertation also have direct implications for social work policy and 
practice. For direct practice, providers can help improve adolescent health in several 
ways, by providing direct health education, assist adolescents in navigating health 
systems of care, facilitate linkages or referrals to health and prevention services, work 
collaboratively with other community stakeholder (e.g. schools and community groups), 
and help promote positive youth development (e.g. family connectedness and school 




a policy level, social work policy advocates can promote adolescent health through 
collaborative planning on the local, state, and national-levels and informing policies on 
adolescent health. Social workers play an important role in the continuum of providers 
serving adolescents and the contributions of social work scholars are critical in order to 
improve the health and well-being of today's youth.  
Future Areas of Research 
 In summary, this dissertation advances research on adolescent health by 
contributing three studies on the contextual factors (e.g. family, peer, school, and 
neighborhood factors) that influence and shape adolescent health behaviors. Findings 
from these studies highlight several areas of future research. First, the three studies 
presented focused primarily on direct associations between contextual environments and 
adolescent health. One key element of the ecological systems theory are the interactions 
between environments and how they influence health (Bronfenbrenner, 1986). More 
research is needed to understand the mechanisms and pathways in which neighborhoods 
impact family- and individual level behaviors and health outcomes, particularly in areas 
of sexual health and sleep health. Second, some adolescent health issues like STIs have 
very complex pathways to infection and disproportionately impact racial/ethnic 
minorities and lower SES groups (Hallfors et al., 2007; Iritani et al, 2006). Research in 
this area would help to expand knowledge on the mechanisms that produce and maintain 
these disparities and identify keys areas for intervention. Third, longitudinal research in 
resilience could help to expand our understanding about how resilience changes over time 
specifically for populations that are exposed to chronic poverty. Finally, research that 




to challenge traditional deficit-based approaches to adolescent health and may help to 
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